edule; 
hanical Properties 
erials. 


ms in Mat 


Sch 
Mec 
e 


robl. 


ing P 


Publication 


orescence; 
ving 


EF 
s; So 


Star 
ke 
>sist 


Oo 
< 


en 


Wor 
Re 


Actions on 
—Arc 

Gold D 


R 
= 


AP 


= 


small “specimens with a relative ely 


re- faz high- yield- 


* 


3 


B. 
D. 
H., 


accuracy is wit 


Universal 


160,000 Ib. capacity paper: 
committe: 


 & 


ing Machine illustrated. 


available in a variety 0 
0 ur factory. ie a — D 


| 


“Raymond Hess 


John W. “iors 


uta l 
on Discussion ASTI Definitions of Terms Relating to Methods 
Ave Resistence: Effect of Testing Conditions on Properties of Ther 
a __ setting Insulating Materials by Murray Olyphant, Jr. 
OFFICERS Efflorescence by F. O. Anderegg..... 
Discussion of Paper on Cleaning of Steel Test Panels for Pain 


boord of Directors— A Statistical Analysis ‘of the Mechanical Properties of Cast and Wrought Gold 


Solving Problems i ‘in Materia y T.S. 


Compilation of Highwoy Maral Se Standards. 
Fatigue References 


Engine Test Manual. . 

4 
Bibliography on Soil Dynanics.. 


Wan erm ending 1955 


.Crampton 


C2 21 on Ceramic \ Whitewares. 


Executive Secretary and Associate “Appointed. 


Con . 


ay 


committee also acts in an advisory capacity to ; in is indexed esulrly Inc. 
R. E. Hess, 
RC. Adams A. 
L. E. Gr c “ for the statements and opinions advanced in this 7. Canada, one year, $3.2 two 
€38 C. Semple pudlicetion. - , $5. 75 three years, $8. ther countries, 
Gohn Wood ASTM Bulletin, October, 1959. one yeer, two years, $6.75; three years, 


Single Copies—50 cents. 185. 


The Society is ‘not as 4 year, $2. two yeors, $4. 15) 


American Society for Testing Materials. March 3,1879. 
tion Office —20th and Northampton ‘Sts., Easton, 
Editorial and advertising offices at the head- 
Ss of the Society, 1916 Race St., Philadelphia f Copyrighted, 1952, by the A (oe 


|”) 
j 
q ei 
q 
— 
— 
oi 


design 
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f improvement— havea § Whether you 1 are sett Be 
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tensive 


lew B of Standards, 
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_is ev a by the number of publica- - 
tions listed below w hich cover a Ww ide 
blr materials, As a result of the 
 extensiv e program presented at the 
Society, and the scheduled appearance 
a the complete Book of ASTM Stand- — 
ards, there is an enormous amount of 
material to be published. More sym- 
posiums were presented at this than at 


a any other. Annual Meeting, 

= in fifteen special technical publi- — 
cations. Twenty compilations of stand- 
f ards are listed for publication this year 
as well as many other special publica-- 
tions. The Staff and our printer 

orking to get this material inthe hands 


oft those interested at the very Pa 


a Possible time. 


1952 Bos ok of 


The most important an and ¢ sali the 


= publication now in hand is the 195 


_ will total about 10,000 pages, an increase — 
of about 20 per cent in size over the 1949 
Following previous practice, the 
seven volumes will be published as a group- 


ing together of separate compilations. 


This year the books will be printed on — 
_ Bible paper in order to cut down weight 


made up as follows: 
Part 3—Cementitious, Soils, Road 
We Waterproofing Materials 
Part 4—Paint, Paint Materials, Naval 
art 5——Fue Is, Petroleum, Aromatic 
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office of of Executive appears 
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HE publication sched 
a Bry the current year and accepted by 


and this wili 


complete reference to publications: where 
edition of the Book of ASTM Standards, 
which, as previously announced will be 
- Published in seven parts. This edition _ helpful this year in view of the appearance 


Year Book, a list of the 
and size of the volumes. The seven 


edule for 


Sch 


Special Compilations, end Fifteen Symposiums Highlight 


Unusually Large Progra ram 


"about February) w vill contain approxi- 
mately 1200 pages. . hey include all re- 
ports and papers offered to. the Socie ty 


well as personnel of all ASTM committees, — 

is furnished to members on request. — The 
1952 book became available this is month 


the Administrative Committee on Papers” 615 
gether with discussion. ston yes 
Most of the papers ine wladed are those 

- presented at the 1952 Annual Meeting. 
papers presented at the Annual Meet-_ 
ing” as a part of special symposiums will 

for: the most part appear separately as 

special technical publications. The table 

of contents and subject and author indexes 

thes all papers and reports published by 
the Society during the current year, whic h 
in addition to those appearing in the Pro- Committee on ‘Stand: ards, , and the date - 

P ceedings include those accepted for publica- — issue is governed somewhat by editorial 

in the AST M Bur LETIN oF in consideration and the appearance of the 

Book of Standards, and also to a great 
extent by the tremendous loa load our ir printers | 


The tabulation given below of special = 
of standards should be 
viewed as approximate only. There are 
many factors affecting these books that it | 


not possible to give any accurate esti- 


mate of size or the date that they may be 


come available. The size is affected by 
committee recommendations which 
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Indexe continoes toi in value 
as the 1 number of standards becomes TECHNICAL PuBLI 
larger, and again it will give the latest 
following | sy mposiums 

of the 1952 Annual Meeting, will be 


the various specifications and test methods 
appear. The Index should be particularly _ 


 & the 1952 Book of Standards in seve 
“se parate volumes, Pub ‘ication of the new 

2 edition is scheduled for March, 1953, and 
> ill aggregate some 500 — 
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The Heaviest Publication Schedule of Any Period the S 


a and d Those Cooperating in Issuing Publications = aracteristics of natural rubber and in ma 


a Many members and committee members are pa participa ating in comple ting pub ee _ amount of foreign material present, all of 
- eations which will be outstanding. The schedule is an imposing one. _ Obvious See which is in marked contrast to the uni. 
is = formity which has been obtained in th 

the special technical publications, with symposiums and numerous papers, are ad- y 
- vancing that phase of ASTM work concerned with the promotion of the know ledge — a manufacture of synthetic rubber. = 
_ of materials. The big Book of Standards and the special compilations, several of ie __ Eight _tenstectae tel included in the sy orl 
which include much pertinent other data, in fact, are manuals in the real sense of | —— posiuna covering technical classification of 
that word. These reflect the concentration on the Society’s second main objective, wal if crude natural rubber; Mooney viscority 
namely, standardization of specifications and tests. . Members will be fully posted — du measurements of technically classified 
| i the appearance of these publications and will be furnished with | _ Tubbers; the nonrubber content and the 


oo blanks to procure them. On almost all, special prices to members are in effect. Ai. measurement of cure rate of technically 


rude natural rubbers; preparation of a 
in the reports of each major ard natural rubber; aspe be = 
tam Direct Shear Testing of Soils _ mittee concerned with materials and tests, testing of natural rubber; and ru er 
Analysis of Industrial, Water ater: giving an outline of background — an Instron tester. 
and Industrial Waste Water andl an idea of major accomplishme nts, maries of the papers can ound in the- 


Coniitioning 2nd Weathering particularly stressing unsolved problems, May issue of the ASTM Butierin. 


fxt 


Determination of Elastic Constants and a prediction, if at all feasible, about is scheduled to about 
Light things to come. It will be of interest the end of the year. 


and Metallurgical note the study that has been put into the 


Effects of Notches ting Adh f 
Changes on Strength and Ductility of various test procedures over the years. tnd Permanence 


Metals at Elevated Temperatures In many cases accord has been reached 
Papers on Fatigue, with Emphasis on with respect to specific test methods, One of the 


Pet en fabrication with an adhesi 
Testing ig) whereas in other instances the conclusion arising when catio 1 ac ve 


hp 


reached that the partic ‘ular method being considered is the durability 


standardization. Copies of this publica- the joint will last and how it will stand up 

modern tendency to buy and sell _— tion. will be available early next year, in service. Many of the adhesives now 

_ by brand name has not yet reached tin. Os Symposium on Fretting Corrosion — -. past ten years, and consequently lack the 
fact, itis the only majorcommon metal background of many years of service 
not covered by specifications in this N The phenomenon of fretting « corrosion = of other materials of construction. 


Symposium on Tin under consideration did not lend itself Rermane nce of the adhesive, or how long 


country. Now that there is a possibility has been recognized for over two decades, Accelerated permanence tests are there- 
of a free market for tin, and since about but a partial understanding of its mecha- _fore of much importance and it was felt 
half the tin used in this country is pro- _ nism has been arrived at only in recent — - desirable, in the light of field experience, 
duced (smelted) here, the advocates of a years. The investigation of fretting cor- to review some » of the tests that have been 
~ systematic clas sification for tin according -. rosion has necessarily included lubrication —_ used. It is hoped correlation of field data 
es quality have been greatly encouraged. | studies. Lubricating greases are widely — and laboratory test data will eventually | 


Committee B-2 on Non-Ferrous Metals — used in antifriction bearings, and Techni- _result in improved test methods for per- 


a and Alloys has been asked to look into the cal Committee G on Lubricating Grease of | manence in Committee D-14 on Adhe 


feasibility and desirability of preparing Committee D-2 on Petroleum Products sives. 


Specifications for this me tal. The first | and Lubricants has a corresponding inter- —— The five papers in this symposium dis- 
step in this direction was the arrangement — est in fretting corrosion which prompted — cuss specific as well as general applications 

for a Symposium on Tin to obtain actual to sponsor the symposium. F ret-— uses of simulated service and perform- 
information concerning such problems as oe ting corrosion has been defined as anoxida- _anee tests. Summaries of these papers 
tin resources, production capabilities, con- tion of the mating surfaces of two parts — were published in the May issue of the 
servation measures, fields of usage, and a when pressed closely together, as in a ASTM Butietin. It is expected the. 

problems of analyses. Its purpose is to _—press fit or a tight bolted assembly where book will be published early, next year. 

standings concerning tin production prob- motion between the two surfaces. The ymposium or on Exchange in Soils. 
lems and analytical difficulties, and to five papers cover present status of fretting — 
give information on some applications wear, fretting corrosion tendencies of 

tin and the effects of impurities. _ _ Alsoin- — several combinations of materials, fre tting cally important to the soils mechanics engi- 
cluded i in this volume is a panel discumion corrosion in fitted members, effect of lubri- neer and to the designer and construction 
on methods of analysis. 4 Summaries of cants in minimizing fretting corrosion, and engineer he serves, because exchangeable 


= six papers comprising the symposium the mechanism fretting corrosion. and molecules i In clays determine to a 


=} can be found in the May issue of the Ket Summaries of the pape rs can be found i In "significant degree the engineering ‘per 
- ASTM Buuenwy. This book should be the May issue of the ASTM Bu —— formance of earth materials in foundations, 
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Sympesion © on Recent Developments i in the luti d | 
equivalent numbers of ions and molecules 
__ Since natural rubber has again become from their own substance. In nature, 
ae as and Related -. a6 available i in world markets, there has been — clay minerals of soils and geologic forma- 
terials held special observances of its a great need to improve and develop tions exchange ions and molecules con- 
‘Aiftieth anniversary. A‘ this meeting a “methods | of physical and chemical testing tinuously i in response to changing concen- 
4 ‘number of papers were presented reviewing of crude natural rubber. _ This has been ba tration of dissolved solids in ground water. | 
the work of the individual subcommittees — the main objective of the subcommittee ze exchange can be effected arti 
nat since their organization. There will be rs sponsoring this symposium, namely Sub- __ - ficially by surface applications, injection of 
published ii in a technical publica- on n Crud 
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mittee D-18 on Soils for 
at exchange phenomena, or ion ex- 

_ehange reaction, are discussed from the 

_ standpoint of the necessity of understan d- 
‘ing these phenomena in order t 

stand the nature of the properties of soils. 
Five papers, summaries of which appear in | 
the May issue of the ASTM Buttery, 

gover various and 


symposium is 
tion to the engines 
_physico-chemistry, in its 
8 cooperative undertaking on the part of 
the applied scientist and the engineer. 
Copies of this | 
early next year 
| Symposium 0 on Direct Shear Testing of Soil 
The desirability of a full, discussion of 
sul ject: of direct shear testing of soils 
became apparent to Committee D-18 on — 
Soils for Engineering Purposes when it 
became known that widely separated 
on as to the value of direct shear testing 
existed. Some have abandoned the test 
entirely, while others use it in the major 
portion of their investigations. _ The pa- 
pers in the symposium are designed 
cover as broad a range as possible, each 
discussing some phase of the subject, and 
_ thereby showing the usefulness or limita- 
, tions of direct shear tests. It is felt that 
s papers and discussion included in the 
able and should be most stimulating for 
further work in in the en entire field of shoar 
six papers comprising the sympo- 
sium cover the place of the direct shear test _ 
~ insoil mechanics, the many applications of 


s of such tests in earthwork projects 
4 under construction, the strength of gravel — 
in direct shear, the use of the direct shear 
testing machine in foundation 

‘practice, shear 
4 drainage control. 


fi 


engineering 
test with 
Summaries of these six 


It is expected that 


Symposium on Continuous Analysis of 


_ alysis of dissolved constituents. In many — 
eases, the final solution has not been and permanence properties of plastics. 
ay evolved. However, the limitations and 
as comple ‘xities of the problem have been 


outlined and should be conducive to 


- instrumentation can play in providing 


symposium are both interesting and valu- 


methods. 
direct shear tests in highway design, the —_- 


pling and carry the actual 


w ell 
rapid development in the future. To 


the solution of their problems may be 
entirely new, but it should provide new 
horizons for an approach to their answ er, 
This symposium will be of interest and 
v alue to many as it will show the part that 


better methods for solvi ing analy tical prob- | 
lems. Copies will | be available early next 


During program of continuing 


progress: that “made in order to 


pe in Ww hat respec ts the efforts have 


_ borne fruit, and to what extent deficien- 


cies still exist. Furthermore, it is often 
— necessary to modify goals set earlier and 
“to set new goals, in the light of additional — 


D-20 sponsored symposium appear in the 


of next year. 


~ mechanical, thermal, optical, and moldin 


The last three papers provide specific iz 


of current activities in the fields 


many, the application of these principles to | _ of stress in cross-linked polymers. 


accelerated exposure, rheology of ther nal 
plastics, and examination of internal states — 
Sum- 
~ maries of the papers of this Committee — 


May issue of the ASTM Butierix. Copies 
- of the book will be available the beginning — 


on Conditioning Ww 
i The t technical need for tempe rature ond 


_ wide variety of materials such as paper, PS 


_ adhesives, textiles, plastics, cement, elec- 

trical insulating materials, all require 

temperature and humidity 
prior to if not during testing. tu Industry — 
recognizes this need by making large ex- 

penditures for equipment, enclosures, and 
conditioned rooms and buildings. 
Outdoor and accelerated weathering 


are a must in practically all industries. 
Committee E-1 on of 


very worth while. 1 "he papers ‘include a 


Iti is the dua] purpose of this sy mposium ‘review of the historical background of 


scribing from the ASTM viewpoint the — 
present status of some of the tests for— 
plastics, and the second by attempting 


indicate the directions which future efforts 


at standardization may take if recent con- 
tributions to theories of behavior of | high 
vi polymers are given recognition in our test- 


to accomplish these ends, the first by de- a 


conditioning and weathering in the various 
industries, present practices with 
particular reference to the whys and where- | 
fores, and generalized discussion of major 
engineering effects of atmospheric influ- | 
ences. This up-to-date review of the 


whole field of conditioning and weathering _ 


_is an important contribution and 


papers appear in the May issue of the 


Industrial We and Industrial Waste 


a The pri proper ‘operation of industrial water 

trol ba--d on chemical analyses which 
must be made by laboratory personnel, 

a ith the increase in labor costs, empi 

being placed on the use of automatic 
equipment for control and analytical | de- 


The Subcommittee of Com-— 


shoul be held and with this i in thin a pro- 


and waste treatment plants requires con- a 


| 


ram was arranged to cover pH, oxida- 
reduction -potential, 


acidity, chlovine residual, oil, 
hardness , turbidity, silica, and dissolved 
gases. The methods and problems in- — 


Tests on Steel Bridge Flo 
ge ooring sing Strain. Gages 


E herent i in the application of instrumenta- 
tion to water contro! | are given cove ring: Second Prize, General Photographs, E ighth AST 


various phases beginning with Morgan, United Steel Co. 


The first four papers ex- within the covers of one publication a re- 
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view of contemporary think- | 
_ ing in present conditioning and weathering — Changes on Strength and Ductility of Metals 
practices. Summaries of these papers can Elevated 4 
be found in the May i issue of the ASTM © 


Buietin, and copies of the publicatio 


In the past se ve ral years, considerable 
jnterest has developed regardi the 


“a rh effects of notches on metals at elevated 


namie loading, and it is therefore appro- 
_ Symposium on Determination of Elastic: 


priate that the Joint ASTM-ASME Com- 
wi? onstants 
mittee on Effect of Temperature on the 
A renewed interest in methods for de- 


_ Propertie s of Metals should “sponsor a 

termining elastic constants has developed symposium in which the results of current 

with the rapidly increasing u use of metalsat _Tesearch are presented and discussed. 

Og p= deer temperatures in engines of many _ This symposium also deals with another 

ve aspect of the behavior of metals at ele- 

posite materials in “aircraft and other vated temperatures, namely, the metal- 

In many of these cases Jurgical changes which occur during heat- 

a. : quate values of the elastic constants are ing at elevated temperatures, and the 
‘not available in the literature and measure- fiects of these on strength and ductility. 
must be. resorted is believed that it will be of interest to 

methods of m ‘measurement and their ad- 

_ vantages and limitations are discussed in 


many, particularly to those concerned with . 
the many problems involved in supplying | 
this symposium sponsored by Committee 
Fl on Methods of Testing. 


_ materials and designing and using them at : 


if os on the elastic moduli and Poi 
son’s ratio of various commercial steels, 

= a methods for determining the elastic 
stants of nonmetallic materials, dy namic 


methods for determining elastic constants 


emper: 


is put to furnish metals with 
desired high-temper ature properties. 


free exchange | of the valuable data that 
are | being dev eloped. The large number 
of p papers presented testify to the metal- 


their temperature variation in 
, an evaluation of several static and dy- 


namic methods for determining elastic 
moduli, and report on ASTM task group 
for determination of elastic 
Summaries of these papers appear in the _ 


ean be found in the May issue of the 
AS It i 
eopies | of this publication will be availab @ 


by the end of this year. — 


om Papers on Fatigue , with Emphasis on 


‘Approach 

This symposium on light microscopy is = 
deal and far reaching, each of the papers a a 
de -aling a specialized application of 


May issue of the ASTM Butietin. The 
publication should be in Nov 


| 


at 


more prolific flow of technical data than — 
the study of fatigue. growing trend 
_ of the past decade tow ard statistical analy- 
influence on the interpretation of these 
fatigue data, and ASTM Committee E-9 
on Fatigue has been one of the first groups _ 
a? take cognizance of the statistical as- 
“pects 
tistical of Fatigue (published as 


‘STP No. 121) was presented at the 
Fifty-fourth Annual Meeting (1951). 


on. the methods of microscopy which 
4 points out that technica] microscopy in- 


of reasoning in ‘terms of small- came 
struc tures and p processes. Another author 
describes two trends in apparatus dev elop- 
ment: first, the use of apparatus to 
widen the applicability of the mnieroscope bh 
as a magnifying instrument; second, _ 
apparatus to extend the application of the 
microscope beyond its original purpose to’ 

“qualitative: and quantitative analysis of 
optical and other physical properties of -tigue with Emphasis on Statistical Ap- 
smal] objects. T he use of the light micro- 
__- s¢ope in the evaluation of textile material,  |- One of the five papers includes the re- 
methods of polarized light microscopy as sults of investigation on SAE 4340 steel 
applied to the study of crystals, applies an tubes which showed that the variability — 
— light microscopy in concrete re- of fatigue properties was greater than that 
search, microscopic examination of metal- _ usually estimated from the results of a 
specimens, microscopy of resins and ventional nonstatistica] testing procedures. 
plastics and particle size are covered in The influence of metallurgical factors on 
detail by authorities in these various fields. the statistica] behavior of fatigue en r- 
The symposium was sponsored by Com- ties is the beats of another paper. The 
mittee E-1 on Methods of Testing. Sum- problem of correlating conventional 
ate ee of each of the papers appear. in the bie tigue specimen data with actual service 
issue of the ASTM Butietin, andit behavior has long been recognized and 
> pe that the book will be available ver additional] light is thrown on this problem | 

still a further paper which discusses 


as a special technica] publication, “‘Fa- 


_ temperatures, under either static or dy- 44 


No single field of research 1 has produced — 


sis of test data has had a 7H. 

4 


f fatigue. A Symposium on Sta-— 


This year another session — to ‘the et 


held, ‘and papers are to published 


- omies resulting from the use of 


Py, 


f 

rotating bending fatigue tests on 
steel shafts up to 7 in. in diameter. _ 

_ Any worker in the fatigue field regan 
‘Jess of previous statistical analysis experi- 
ence will find these papers helpful and 
enlightening; they point out the definite nical 
need for a statistical approach to the inter- | applic 
pretation of fatigue data. Summaries of | factur 
7 the papers appear in the May issue of | _ existe 

ASTM Bu and it is expected copies "power 
of this book will be available the end — this spreac 

‘oll Symposium on | Non-Destructive Testing 


great interest “currently being 
shown by industry i in non-destructive test- 
ing resulted in a symposium sponsored by 
Conimittee E-7 on Non-Destructive Test- 
ing. This symposium augments R. C, 
Mc Master’s 1952 Marburg 
‘Non-Destructive Testing.” 
symposium is of an 
nature including as it does Papers from 


gation 


land, and are 
) sented. In addition, : a recent American 


, 
8 mposiums such as this prov ide informa- development of extreme interest is covered 
tion from many ’ sources and contribute to ee in a paper on the development and use of 


immersed reflectoscopic inspection tech- 
niques on aircraft components. The work 
Subcommittee II on R adiographie 


— Turgist’ s desire to make maximum use of > Standards for Steel Welds in preparing 


the inherent properties in a wide variety Standard C ‘comparison Radiographs of 
of alloys. Summaries of the eleven papers ts Steel Ww elds i is also included. i 


work, 


is of great to 
the welding industry. This publication 


w ill be available early 


Marbu burg 
. The subject of this year’s Lee- 


ture, the 26th in a distinguished series, 
was “Non-Destructive ‘Testing’ and was 
p aaaiedl by R. C. MeMaster , Battelle 
_ Dr. McMaster emphasized the grow ing 
significance of this system of evaluating 
_ materials, referring to its tremendous sig- 
nificance i in World War II when not only 
the science of industrial radiography, but 
other non-destructive tests such as 
magnetic particle, ultrusonic, magnetic 
analysis, and others were used intensively 
_ to provide the armed services with sound 
materials and components. He outlines 
the significance of non- -destructive testing, 
describes briefly the various methods that 
are available, and notes some of the econ 
this 
i Dr. MecMaster’s lecture is pro 
: illustrated and will be published | 
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forme: 
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later this year both as a separate publica-_ 

tion and in the Proceedings, = = 


First ‘Gillett -Memorial 


entitled ‘“Man, Metals, and Power” was 
presented by Norman L. Mochel, Man- 
ager, Metallurgica] Engineering, Westing- 
_ house Electric Corp. Because this was the 

first lecture to commemorate the late Dr. 
Gillett, Mr. Mochel devoted a considerable 
aterial covering 
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= ‘Since the Gillett lecture deals with the _ 
a development, testing, evaluation or appli- 
gation of metals, Mr. Mochel in the tech-— 
nical portion of his lecture outlined the 
_ application of metals in the field of manu-— 

facture pow er, pointing out our very ry 


power In por wide- 


ASTM work in the field of power develop-— 
, ment he also pointed out that the first 
at Hartford, was in operation when AST 
owas started in 1902. Many illustrations 
power plants: and parts showing 
application of metals and other 
included. Some of the metallurgical 
_ developments making possible the present 
high efficiency are cited, for example, 
which without liquid quenc hing have y ield 
strengths of 100,00€ psi with 
Looking toward the and the 
; sibility of a 300,000-kw unit, he lists some 
of the progress made; for example, a 
_ temperature increase of 12 F per year; and 
a 1954 unit will require but 18 lb of struc- 
tural steel per kw, whereas i in 1945, 40 Ib 
needed. “Many other significant facts 
are given, together with pertinent illustra- 
tions. This lecture will be issued in the 
separate pamphlet form and will also 
included in the Proceedings. 


- he fourth of a series of symposiums 
Electrical Insulating Oils, sponsored by 
Subcommittee IV on Liquid Insulation of 
Committee D-9 on Electrical Insulating 

~ Materials, will be published in November. 

The three previous sy mposiums were 

published in ASTM Buttetins No. 146, 

_ May, 1947, pages 90 to 100; ; No. 149, 

December, (1947, pages 58 to 94; and 

Special Technical Publication No. 

The first two sy mposiums are also avail 

able i in separate pamphlet 

This symposium is based on the res results me 
of the subcommittee’s cooperative study 

on the correlation of laboratory tests with 
service performance of uninhibited insulat- 
ing oils. This study was started about 
seven years ago with 19 different labora- 
tories participating in the testing of peri- 
odie samples from 18 large power trans- 


formers in actual service. Oil samples fo 


aries, 
was 
ttelle 


cable | 


during normal operation by the different 

of = of the sludge test results with service a 
data of other tests with service perform- 

purpose of this sy mposium. 

analysis of all the test results now avail- 

rering | des 


_ tests by all the cooperating laboratories — 
"were removed at about one-year intervals | 
ze companies. To date voluminous 
data have been accumulated. The evalu-— 
performance of the oil, in all the i 
formers as well as the correlation o f the 
| it has been recognized to be a very diffi- 
_ tult and perplexing task and is the main 
Two papers with discussion comprise 
ng | the symposium. One based the 
able and presents the relative meritsofthe _ 
various laboratory tests studied. 
| October 1952 952 


This symposium is evidence 


e 
spread use of ASTM standards and other —- growing interest in statistical methods a i 


on metal cleaning. It has 


_ their usefulness to the technical people of 
the soaps and detergents industry. The 
value of statistical methods is not that — 
they lend a pseudo-scientific aura to tech-— 


Because of the w in 


been hel 1 in 1943. hile many sym- 


Cemented Carbide Compositions; 


mined in. farther to 
correlate the laboratory data obtained on 
the various oils tested with the actual 


anna of the transformers examined. 


of the 


nical papers and but that 


xper srimen' 


papers use oof correl 
tion, analysis of variance, tests for signifi. 


- cance, and some ingenious graphical meth- 


ods of statistical analysis. Of the five ‘ 
papers one deals with the design of labora-— 


— control of laundry washrooms based 

: 

| graphical methods of statistical analysis 
and tests for significance, presents a fresh 


on an analysis of variance. Another, 


approach to the problem of presenting — 


_ data and one that ought to be used more 
often: in the laboratory. Other papers — 


deal with the importance of correlations 
in detergency testing, study of variability, 
and statistical analysis of a detergent 


_ publication will be available early next year. 


the testing of metal 
B-9 on Metal Powders and Metal Powder 
Products sponsored another Powder 
Metallurgy Symposium, first having 


-_posiums have been held on the scientific 
_ and technical aspects of powder metal- 
lurgy, 
specifically concern 

Powder as a production 
method has made rapid progress during 
the past few years. New and improved 


ed with: “methods of 


methods for testing powders and fabri- 
_ cated parts are constantly being evolved. 


The symposium should serve as a medium > 


of exchange of information for all who are 


interested in this field. Titles of the 
seven papers comprising the sy mposium — 
are as follows: _ Quality Control of Metal _ 
Powder Gears; Methods and Devices for 
‘Testing Sintered Iron Rotating Bands; — 
Porous Stainless Steel Compacts for Trans- — 
piration- Cooling; Methods of Testing 


Size Determination in Metal Powders; 


Roller Air Analyzer; and Some Experi- 
“ences in Specific Surface Measurement by 
-maries of these papers can be found 
_ page 18 of the April issue of the ASTM ~ 


Copies of this publication w ‘ill 
cribes the condition of the trans-— Big available the on of this silt 


Symposium on Statistical Methods for the 


this is believed to be the first that are currently being used. The com- 


‘Meta! Powder Size Determination by the _ 


metal cleaning readily available to the 
many persons concerned with the produc- 
- tion, finishing, and maintenance of metal 
products. This publication has been 
_ made possible by the intensive efforts of 
Jay C. He arris of Monsanto Chemical Co. 


if 


in collec ting, arranging, and inde xing over 
1000 annotated references to the litera- 


inereasingly evident that the interest in 
metal cleaning is on the increase and — 
that an up-to-date coverage of metal a — 
cleaning for al] kinds of metal and by most sh g 
types of processes is necessary. The ma- 
terial w as published in 1949 as s Spec ‘ial 
to this bibliography was issued in 

1950 and, since that time, still further 
_references have been collected. This ‘new | 


publication combines all of the references 


— 

from the 1949 and 1950 editions in — rs 
mir 

to several hundred new ones. 


The references are year, and 
secondarily author, or by the journal i in 


The “referen neces” are” -numbe sred_consecu- 
tively. . In order to facilitate reference to 
the abstracts they have been thoroughly 
indexed in the following | four ways: Sub- 
ject Index, Author Index, Specification 
Index, and Patent Index. This 


tion will be October. 
to recent advances in emission 
techniques currently in use has 
come so large as to preclude standardiza- 34 
tion to the point that would enable the — | 
 commi mittee to write te ntative “methods, 
was felt that the best approach to the 
proble m “as the collection of procedures: 
mittee has now completed the collection 
preparation for publication of some 
suggested methods for emission 
chemical analysis, covering a a wide range of 
materials and techniques. Iti is 
> publish these methods as a compilation 
which will be available around January. — 


Manuel on Industrial Water 


Committee D-19 on Industrial 
is preparing a Manual designed for use by 
executives, industrial water engineers 
chemists, and plant operators. The fol- 


lowing chapters will be included: 


Il. "Difficulties Caused by Water in 
I. Composition of Industrial Water 

ow. ‘Treatmer ent of Industrial W ater. 
‘VI Analysis of Industrial W ater. 
_ Sampling and Identification a 

4 Water-F ormed 


Metal Cleaning Bibliographical Abstracts $$$ 
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an The Manual will also include all of the 
_ ASTM standards and tentatives relating 
to ‘industrial water. inclusion of the 
pe methods in the Manual will supersede 
their publication as a separate compila- 


tion, for which there has been a consider- — 
=. It is s expected that the ‘Manual will be a 
available at the of next year. 


—— 
Many Action 


ay 


HE ‘all z of 


Administrative Committe on “Stand 


provides an opportunity many of the: 
technical committees to “request 
= 


tests time for inclusion in the 
various books to appear during. Ah year. 
This year the meeting on September 5 

particularly significant w th 
greater number ‘of actions submitted 


than ever before. re. This was largely — 


ne, because of the pending publication of 

ie _ the 1952 Book of ASTM Standards i in 

its new seven part division. A 
With several dozen new and revised 

standards approved, it is not feasible to 
all of the important technical 


all items approved. the follow 
ing artiel ged according to the 

eG) g article, arranged according o the 
some of the 


All of these new and revised specifica 

will appear in the 1952 Book 
_ ASTM Standards on which the presses — 

are now rolling, and some will appear 

prior to the publication of of ‘the big 


special compilations separates. 


_ Other pages of this BULLETIN give — 

on the publication schedule. 
Ferrous Metals 


The structural steel and “steel boiler 
= specifications have been revised to — 


raise the requirements for elongation i in 2. 
Likewise, the various clauses i in the 
specifications covering in 


_ thickness and over 2 in. in thickness have 
rearranged and revised. The rear- 
Fangement presents the modifications in a 

more readily understandable form. The 
revisions for the most part tighten the 

modifications in elongation. 


= recommended by structural engineers so 
4 that the specifications will be even more 


Silicon Steel (A 94) 
Structural Steel for Locomotiv es 
Structural Steel for Ships (A 131) 


A 


~ quirement of all countries, based on the 


proval of new and revised specifications a 


“a 


. come widely used in the structural stee] 


threaded parts 3 in. 


Billets, and Slabs for 274) 


System, It is that the U. S. and 

% British volumes will be completed and 

available before the end of the year, 

oleum Tables computation work for the more than 

being compiled jointly by the ASTM and _ 500 pages of Tables which will comprise — 

the three volumes has been done jointly 


the Institute of Petroleum (London) 

now in the final stages of completion. It but independently by the ASTM and IP, 
has been decided to publish the selected — after agrzement was reached on the basic 
Tables in three volumes to meet the Te formulas and data to used. 
volume of American Tables will be pub- 

following three approved systems of ished and made available by the ASTM, 
measurement: U. S. System; he British and Metric volumes are being 
Imperial (British) System; and (3) Metric © published by theIP, 


at Fall Meetir 


have been review for the 
teel Plates years. The present revisions bring these 
Quality (A 282) specifications into agreement with present 
Low and Intermediate Tensile cris industrial practice, particularly in regard 
Carbon-Silicon Steel Plates of ladle an and ch check analy sis 


Structural Nickel Steel (A 8) 
Corrosion of Ir ron and Steel: 


Boiler and Firebox Steel for on 
tives (A 30) ‘Tentative Specification for Zines 
Open-Hearth Iron Plates of Flange Coated Steel Overhead Ground ire 
hae Quality (A 129) ‘Strand (A 363) was developed because of 
 Carbon-Silicon “Steel Plates of Inter- the need for such a product as specified by 1 
the Bureau of Reclamation and sev eral 


oe mediate Tensile Ranges for Fusion- © 
“utilities. ~The product differs from those 


Welded Boilers and Other 
Vessels (A 201) Specifications for Zinc-Coated Steel 
Wire Strand (“‘Galvanized” and Class 


Chromium-Manganese-Silicon (CMS) 
“Extra Galvanized”) (A 122) and Zinc-— 


_ Alloy-Steel Plates for Boilers and 
Other Pressure Vessels (A 202) == Coated Steel Wire Strand (Class B and 


» 


Nickel-Steel Plates for Boilers and Other Class C Coatings) (A 218), primarily 


the fact that no welds are permitted in the 
individual wires of the strand. 
The > Specifications cover two grades, 

"High-Strength and Extra-High- Strength 

of concentric lay steel wire strand com- 


mR 


es 


and Other Pressure Vessels (A 204) m 
Manganese-Vanadium Steel Plates for 
wires for electric power transmission. __ 
Low and Intermediate T ensile Strength 
- ‘High Tensile Strength Carbon- Manga- _ tion resulting from the difficulty experi- 
‘hromium-Molybdenum Steel Plates culty has been encountered in conforming 
Tanganese-Moly ‘Steel Plates The length of lay requirement does not 
Stu 2 M 
- Methods of Test for Alternating Current 
and under in diam some producers and to encourage the sav- 
-Tron-Chromium, Iron 
‘Tentative Specifications for {Carbon 
Chromium and_Iron- Chromium-Nickel 


Pressure Vessels(A 203) 
Plates for “Boilers 
"High Tensile Strength Carbon Silicon 
‘Steel Plates: for Boilers and 
pa" Pressure Vessels (A 212) _ posed of seven wires with Class A, Class B, 
or Class C zine coatings specifically in- 
_ Boilers and Other Pressure Vessels tended for overhead ground wires or static 
Specifications A 122 and A 218, 
Carbon-Steel Plates of Flange and > dened above, are revised and rev erted to 
Firebox Quality (A285) tentative status on the basis of a modifica- 
_ nese-Silicon Steel Plates for Boilers — _ enced by some manufacturers in meeting 
and Other Pressure Vessels (A 299) the length of lay y requirements. The diffi- 
Boilers and Pressure ‘Ves- to the minimum length of lay of 12 di- 
sels (A 301) ameters when making preformed strand. 
_ and Other Pressure Vessels (A 302) i constitute a major quality requirement 
furnished to the Tentative need for producers, to re ers. 
pered Steel Bolts and Studs with Suitable agnetic Properties: — ae a 
‘Nuts and Plain Washers (A 325) has be- a The purpose of slimline revisions of 
; industry. The specifications cover chemi- Core and Loss and Permeability of Mag- | side , 
cal and physical requirements of quenched- ~ netic Materials (A 343) is to recognize the i. lengtl 
- and-tempered bolts, studs, and similarly smaller test specimens now being used by 
eter, usually made of medium carbon stee!, ng of material by increasing the use of 
for applications where high strength i isre- such specimens. 
quired. The proposed ‘revisions were SS Chromium- Nickel, 
and Related Alloys: 
Requested by members of industry, 
the Tentative Specifications for Iron- 
Steel Blooms, Billets, and Slabs for Forg- _ 
_ings (A 273) and for Alloy-Steel Blooms, _ Alloy Tubular Centrifugal Castings for 
General Applications (A 362) cover 
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Method 1 of: itrified Clay Filter Block for Tricking Steel Plates for Boilers and Other 
for Clay y Pipe (C 301-5 Filters (C159 51) Vessels (A 212 52 
Bromide and Iodide Ions in Industri Manganese-Vanadium Steel Plates for 


Examination "an! ater- ca De- erms Relating to ‘Structural Clay Tile (A 225 - 52 T) 


posits by Means of Chemical Micros- (C 43-50; 


Cell Type Oven with ‘ontrolled Rates Revisions of Standards and Reversion Carbon-Steei Plates of 


ae 95 — 52 T Tentative irebox Qualities (A: 285 — 52 


Fibers (D 1242 52 ar (D ~ 52 nese-Silicon Steel Plates for Boilers 
for Fiber Weight per Unit Length Sampling Industrial Water (D 510 ~ 52 Other P Vv (A 209 


Test for Rosin Acids in Fatty Acids Coated Steel Wi ire Strand (““Gal- for Boilers and Other Pressure Vessels 
1240 - 52 (Approved Sept. 23, vanized”) and Class A (“Extra Gal (A801-52T) 
‘Specifications Zinc-Coated Steel Wire Strand (Class Boilers and Other Pressure essels 
Nickel Alloy Tubular Centrifugal a hed and T 1 Steel Bolt 1 
Castings for General Applications (A Revisions of and Plain 
Filler Metal (B san 52 1) Stem Liquid- in-Glass Thermometers _for Forgings (A 273 52 T) 
(E7 Alloy-Steam Blooms, Billets and Slabs 


Materials for Soil-Aggregate Subbase, 
and Surface (D 1241 - Cotton Fibers (D 414 - 49T) Forgings (A A 2 274 52 T) 


‘Laminated Asbestos Thermal Insulation Steel for Bridges and Buildings 
Cellular Asbestos Paper Insu- Str uctural Silicon Steel (A 94 52 T) Having Bunch-Stranded Members for 
aie, lation for Pipes (C 298 — 52 T we Structural Steel for Locomotives and _ Electrical Conductors (B 172 - 52 tT) 
Mineral Wool Pipe Insulation; _Cars(AlI3-52T) > (Approved Aug. 11,1952) 
‘Type (Low Temperatures) (C 300-52 
yP pe(! tructural Steel for Ships (A 131 52 T) Rope-Lay-Stranded Copper -Condue tors 
terior PI laster (C 35 — 52 T) (to Low and Intermediate Tensile 
Recommended Practice: == Quality (A 283-52T) 4 Bunch-Stranded Copper Condue stors 
es Designation of Yarn tion Low and Intermediate Tensile § Strength T) 
Radi hic Te st E 94-. 52 T tural Quality (A 284-52T) ir-ntraining itions for Use in 
Testi ing (E Ni ty Steel (A 8 T) Manufacture of Air-E ntraining Port- 
Tentative Revisions of Standards ‘Boiler and Firebox Steel for Locomo- land Cement (C 226-52T) 
Method of: (A 30 52 T) Mortar for Unit Masonry (C 270 52 T) 
Test for Alternating Current Core L Open-Hearth Iron Plates” of Flange Ceramic Glazed Structural lay Facing 
Permeability of Magnetic Ma- Qus ality (A 129 52 T Tile, Facing Brick, and Solid } Masonry 


t 


_terials(A 343-49) Yarbon-Silicon Steel Plates of Inter- nits(C126-50T) 
= a for Sieve Analysis of Wet Milled mediate Tensile Ranges for Fusion-— Structural Clay Facing Tile (C 212 - 52 Pen 
Dry Milled Porcelain Enamel Welded Boilers and Other Pressure ~ 
Testing Emulsified Asphalts, (D 244 - hromium-Manganese-Silicon (CMS) Chemical- Resistant Masonry Units 
pecifications for: aa Other Pressure Vessels (A 202 — 52 7) Reagent Water (D at 52 T) noe 
Condenser Tubes and Ferrule Stock Other Pressure Vessels (A 203 52 T) 
Manganese Bronze Rod, Bar, and Pressure Vessels (A 204 Boiling Nitric Acid Test for Corrosion 


"chromium and iron- n-chromium-nickel Non 1-Ferrous Metals Copper and Copper Alloys: 
_ tubular eastings 2 to 50 in. nominal out- — reg es for. Electrical Conductors: 
side diameter and 2 to 18 ft nomina] Publication of Tentative s ecifications. Standard Specification for Copper and 
made the P Copper-! Alloy Seamless Condenser Tubes 
; and Ferrule Stock (B 111) is tentatively re- 
vised to remove the allowance for 1 per cent 
4 tin in 80-20 copper-nickel alloy, since the 
alloy is no longer made with tin as an - ae 


Areas” ‘of AWG Sises 
_ Solid Round Wires Used as Electrical 
Conductors (B 258 51 T) necessitated 
changing the numerical values for di- 


in Tentative  ameters and cross-sectional areas in the toying 
Practice for Boiling Nitric Acid Test for corresponding C ommittee— B-1 specifica- Standard Specifications for Manganese 
. | Corrosion-Resisting Steels (A 262) were tions. Most of these revisions were ap- We Bronze Rod, Bar, and Shapes (B +138) is is 
recommended by Committee A-10 asare- proved by the Society at the 1952 Annus al tentatively "revise in Section &(c), 
| ssult of experience since 1944, to bring it Meeting, but the revisions for B 172, a — es,” to make a clear distinction be- 


accord with present industrial prac- 1%, and B 174 ~were inadvertently tween hot- rod and bar and rod and 
ice, omitted in the reprinted report. 
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portions by volume. Tentative Specifications for Mineral Wool q fiber w 
Copper Rod, Bar, and Shapes (B 133) to ns Manufac tin vir Insulation; Molded Type (Low ity. It 
include hardness and tensile requirements — fanufactured Units: _ Temperatures) (C 300), intended to meet | tool for 
nated to Structural Clay Tile (C 43) are revised = dim ensions, and } physical properties of this | sample 
to include the term “nominal dimension” type of low-temperature pipe insul: ation, | process 
Tentative Specifications for Brazing use of modular coordination in building Porcelain Er 
Filer Metal were developed and sub-— design and construction spreads. To Committee C-22 has | proposed 
Society for Testing Materials | it was felt this definition and others Analy sis of Wet Milled and Dry Milled 
Joint Committee on Filler Metal. The “related to tile dimensions should be added Porcelain Enamel (C 285) to include 
two grades covered by the Standard Speci-  tothestandard. re paragraph on Significance, and an alterna- 
_ have been incorporated with many other _ ¢ations for Vitrified Clay Filter Block for _ tially the same test used practically exclu- { cases al 
: - ‘pata in the new specifications, so that Trickling Filters (C 159) adds a typical — sively for production control i in the porce- revislor 
Whe The new specifications are intended to pro- = ucts such as sewer pipe. The ‘committee _ the tentative test method on screen analy- since 18 
vide ae Se manufacturer a and the user = felt that the addition provides a reasonable _ sis since it adds to the existing test —_ ‘Naval ‘ 
glazing requirement in view of the oie. u procedure designed for production con- 7 y 
through mutually acceptable standard in the production of this type of material. for Ro: 
Deletion of the “alternate crazing Miscellaneous Materials cover t 
_ from Tentative Specifications for Ceramic fatty a 
ing Brick, and Solid Masonry Units was _ Standard Methods of Testing Emulsified method 
recommended by the committee because _Asphalts (D 244) are tentatively revised _titratio 
a Coment ( C 91) cover two types of cman’, tenance and control of steam pressure bya _ sistency of Type RS-2 emulsified asphalts | furic 
ater with different strength requirements. hand manipulated control valve and as specified in Tentative Revision of separat 
‘Tentative revisions have been approved bleeder valve. It was felt that too much Standard ‘Specifications test ha 
identification of the type. _ “human element” to make this a reliable <i Submitted jointly by Committee D-4 al 
~ Committee C-1 also recommended sev- - comparative test procedure. ge Road and Paving Materials and D-18 on 
eral revisions in Tentative Specifications Proposed revisions of Tentative Specifi- Soils for Engineering Purposes, are Tenta- 


ap B-5 also recommended re- to Table IL which gives s mortar pro- a spec the material, isacon 
that are in closer with com- ‘Standard Def Definitions of Relating need, cover the composition, sizes, unit le 
which is being used more and more as the 
mitted by the American Welding Society- ~ eliminate confusion with respect to this of Tentative Method of Test for Sieve 
for Brazing Solder ( B 64-43) Tentative of Standard tive method. The latter, which is essen- general 
_ Specifications B 64 have been withdrawn. —_— glazing requirement for salt glazed prod- se lain enamel industry, is an essential part of as App 
and bases of acceptance culty in obtaining uniform glazed coverage _trol for use in industry. 4 Prop 
Glazed Structural Clay Facing Tile, Face Road and Paving Materials: does n 
the equipment called for necessitates main- - ¢ to include a method for the control of con- acids w 
_ which will insure accurate and en reliance must be placed upon the so-called Asphalt (D 977). foi?» 
for Air- Entraining - Additions for Use in cations for Structural Clay Facing Tile yo tive Specifications for Materials for Soil- 


_ the Manufacture of Air-Entraining Port- —_—212) are intended to bring tolerances on § Aggregate Subbase, Base and Surface 
land Cement (C 226). These were worked distortion into line with those already | Courses (D 1241) which were developed to \ 
out jointly with Committee C-9 on Con- ne approved for facing brick of similar qual- SS specifications for soil-aggregate high- , wT 
-erete and Concrete Aggregates. The } re- ity. Minor changes are also made to clar- way materials on a more logical and sys Revised 
sults of this cooperative study, a joint _ ify the specifications and remove the possi- tematic basis. When approved as standard 
statement of policy and explanation of the bility of misinterpretation. rer iS it is intended to replace ASTM Tentative 
_ ASTM procedure in the consideration of a - Revision of Tentative Specifications for ‘Specifications for Stabilized Base Course | 
air-entraining additions appeared on page ; Chemical- Resistant Masonry Units (C : a (D 556) and Stabilized Surface Course (D | TeV ised 
24 ASTM 279) was proposed to employ the use of 557). The proposed specifications cover § the 
the terms “H” and “L” to denote high the quaiiiy and grading of sand-clay or 
absory ption ‘and low absorption _Tespec- mixtures; vel, stone, or slag screening; 
tively. ~The committee felt that these or sand, crusher-run coarse aggregate f and h 
(C 301) cover standard sd conte for test- terms are more descriptive in a concise sisting of gravel, crushed stone, or slag “from 
ing clay pipe for crushing strength, absorp- way than the terms “Standard” and be combined with soil mortar or any combina- 
tion and resistance to action of acids. “Minimum Absorption.” of these materials for use in the con- 
These methods were developed in the com- struction of subbase, base, and surface 
mittee to eliminate the duplication of the mal I neulating Mater vals: courses. The requirements are intended 
‘same tests in six different clay pipe spec ifi- ‘Testetive to cover only materials having nominal or 
4) 
-eations and to bring the latest of Laminated Asbestos Thermal Insulation average matte gravity, absorption, 
tests to these are for Pipes (C 299) cover preformed thermal — 4 i 


felt or asbestos pa aper, in pipe-covering 
Lime and Committee C-11 on Gypsum : are up to 700 Cotton Fibers (D 414) include separate | operat; 
"Tentative Specifications for Inorganic procedures for testing the several prope | 
, - Zao for Use in Interior Plaster to used “extensively with temperatures en- ties of fibers. Committee D-13 plans to 
replace existing Specifications for Sand for _—_ countered in residential buildings and the set up these individual methods of D 414 
Use in Plaster (C 35). These Specification "proposed ‘Tentative Specifications for as separate standards. Revision of the 
- outline limitations for those aggregates — - Cellular Asbestos Paper Thermal Insula- — sampling procedure is proposed i in Tenta- 
‘most commonly used in interior plaster, tion for Pipes is intended to meet the need tive General Methods of Sampling for the | _ 
including perlite, sand (natural and manu-— for a specification for this material. a Testing of Cotton Fibers (D 1242) which "a 
factured), and vermiculite. Nn Specifically it covers preformed thermal covers sampling procedures for determina- 
insulation constructed of alternate layers of fiber length, length distribution, 
f of corrugated and flat asbestos paper, fineness, maturity, strength, cross-sec- 
g » _ tional features and nappiness of loose cot 


Submitted jointly by Committee C-7on form, for use on pipes and tubing at tem-— ‘Tentative Methods of of 


Specifications for Mortar for Unit pipes and “tubing at temperatures up to her unprocessed or prepared 

270), Committee C-12 has complied F. from cotton products. a a 

with requests to include a ‘portland _ For cold temperatures, industry has ie Tentative Method of Test ‘ee Fiber 

4 cement-masonry cement mixture in these | found mineral wool pipe insulation useful | OW eight per Unit Length and Maturity of 

additi been and both producers and consumers have Cc ‘otton Fibers Method) 1243) 
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— 


isa of thever methods for 


ated, involving the microphy- 


hich 
tion, 


fiber weight per unit length and for matur- 
It is intended primarily as a research 
tool for determining the fiber weight pe r 
unit length, 

sample of loose cotton fibers, whether raw, 
- processed, or obtained from cotton prod- 

Also proposed by Committee D-13 is a 
Tentative Recommended Practice for the 
Designation of Construction 
1244) which describes the designation of 

yarn construction of single yarns, plied 

yarns, and cords. Modifications of the 
general practice as applicable to special 
cases are also included. This practice is a 
revision of a proposed practice published 
Appendix D- 13 ‘Compilation 

— 

Naval Stores: 

Proposed Tentative e Methods of Test 


for Rosin Acids in Fatty Acids (D 1240) 
cover the determination of rosin acids in 
fatty acids when the rosin acid content 
does not exceed 15 per cent. In this 


i 
W ater: 


or maturity, or both, of a 


‘formed deposits, are less time consuming 


=a 


ia requirements concerning spe- _ 


_ 
Two new test methods are 
Camelia: D-19: Tentative Method of 
Test for Iodine and Bromide Ions in Indus- — 
trial Water which covers the titrimetric 
_ presence of chloride ions in industrial waste _ 
water, brine and sea water ; and Tentative — 
Method for the Examination of Water- 
Formed Deposits by Means of Chemical 
Microscopy. procedures of chemical 
microscopy are applicable to all water-— 


than chemical macro-analysis, and when 


chemical analysis unne cessary. 

maa of Tentative Specifications for 
Reagent Water (D 1193) prov iding for 
cific contaminants which may be included ¢ 
& the specifications by mutual — 
among the parties concerned. 

* Complete revision and expansion n of ; 
Standard Method of Sampling Industrial 


method these acids are determined by 4 Water (D 510) requires the reversion to — ‘e 


titration after esterification of the fatty ; 
acids with methanol i in the presence of sul- 
furic acid as a cataly st, followed by 
separation of the acids. a Ne ed for such a 
test, has been felt for some time. — Pa ea, 


Bibliography and A 


on Electrical Contracts, 

revised and greatly expanded edition — 

“ of the 1944 book contains a great deal - 
of new material, bringing the total 

~ number of references to more than 1000 
and hundreds of _abstrac ts collected 
from 1835 to January 1, 1952. The 
intensive work on this publication was 


Revised Amplified Edition Covers 18: 1835 te to 1952, in 


This Bibliography is di divided 


tentative status of these methods covering — 


the sampling at atmospheric 
hg pressures, of industrial waters from all 
i sources for physical, chemical, or biological 


Electrical Contacts 


Bibliography and It has, therefore, ‘been considered d de- 


sirable to include any - reference wk 
appears to have any reasonable connec-_ 
tion with the problems pertaining to 


of several | sections designed to make it 
most convenient for its users. The 


Subject Index groups the 


ng, the amount of ventilation, or both. a 


supplemented by optical data, sufficient — 
may be obtained to make complete 


and 


by E. I. Shobert, Stackpole Carbon. according ‘to var ious” problems and 
Co. , for Committee B-4 on Electrical ee details of the subject. ~The, Author 


Heating, Resistance, and Related Alloys, Index will be useful to ‘those who wish ' 


~ and it is expected that supplements will © to follow the work of a particular indi- 


issued yearly to cover new references. vidual. The bibliography and abstract 


Such a bibliography must necessarily list is ‘in chronological order and in 
seterencee on a wide variety some cases titles, which are complete, 
subjects. The effects resulting from 


Operation of electrical contacts 


sics of the electric ai arc, the metallurgy” 


the operating the phy- 
sical and chemical properties of the 
| tal, the ambient 
To be practical, however, such a bib- 
liography must limit the information 
on widely scattered fields to what is 
‘pertinent the problem involved. 
limiting the range of subject 
matter must be made carefully since 
- the value of the work will be determined 
by the number of per, it will serve. | 


at the sev for 

a standard type oven for laboratory tests, 
Committee E-1 has developed Tentative 
Specifications for Cell Oven with 


Controlled Rates of V entilation w 


cover general requirements for 
to determine loss in we ight or changes in 
properties of materials on heating at ele- 
vated temperatures. This oven is 
mended whenever the results are depend- 
ent on the time and temperature of 
= 
The committee has Re- 
vision of Tentative Method of Testing and 
Standardization of Etched-Stem Liquid- 


The committee has also recommended ia in-Glass Thermometers (E 77). These 


changes based on three years’ experience 
with methods are expected t to clarify and 
facilitate their future use in 


Practice for Radiographic Testing is 
tended to replace the former Methods E 15 | 
- which were withdrawn in 1947. This prac- 
tice is s intended a: as a concise oe to satis- 


textbook. 
asa textboo a0 


NOTES ON PUBLICATIONS | 


English. 


ben Abstracts, Chemical Abstracts, Battelle 


ea Review or similar publications. 
If not available there, abstracts were. 


prepared by a member of the committee. 


Articles which tor uch upon many 
eat fields of contact application but 


er not specific in engineering and 


scientific ‘details 
g 226 pages, 


are included under the © 


‘price; members, $4.25. A special 
order blank was sent recently to all 
members and ind committee members. 
ips 


= ASTM Headquarters at $5. 50 list Re 


~ 
-Year Index to Technical 
both i in n the original language Repeats. 


RESPONSE to persistent me 
ml: ASTM has published a new 


"Special echnic: al 

"Publications, or as data appended to cal 
Reports, from 1898 to 1950. 
‘This Index includes certain. innova- 


9 tions, for example, th the author index & 


which precedes the subjec ect listings: 


gives the complete titles of papers and 


items cov ma akes it t possible to to 
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present the ‘subject index, by fa r the 
“major portion of this publics in a 

eondensed and easily usable form. The | 
subject index i includes hundreds of head- __ 
ings, and every paper or report refer- 
enced is listed under the major subjects _ 
and materials discussed. The _publica- 
also gives a complete numerical 
Vale: listing 0 of ASTM special technical publi- 
cations. (STP’s). There is a condensed 


‘pa index listing of all the dane 


symposiums, those valuable groupings 

of technical papers which down through © 

years have provided technologists 

with a . great wealth of information much 

a ¥ of it reviewed and critically edited by 

technical fader inthe va 

mittees of leaders the various 


= mineral aggregates, concrete, and 


brought together under one COV er in 


ay faterials.” 


“tative spec fications, test methods, 


definitions of terms pertaining to 


bituminous highway materials are 


“ASTM Standards on ‘Mineral \ggre- 


gates, Concrete , and Nonbituminous 


be issued in November covering all ma. 
terials of a bituminous n nature used jp 
highway construction and in the water. 
proofing x and roofing fields. ie 
"This publication y will be « especially 
“use ‘ful producers and consumers of 


mineral aggregates, concrete, and non 


revised compilation is bituminous highway materials, as wel 


by Committee on Concrete and 


as to specifications writers, testing and 


Aggregates ‘and Committee inspection personnel, and to Tesearch 


D-4 on Road and Pavi ing Materials and 


includes all standards prepared under 
the jurisdiction of Committee C-9 and 


all standards pertaining to nonbitu- 


minous highw ay materials d dev eloped by 


ASTM technical p papers 
and reports which over a period of 50— 
years have preserved the best efforts 
leading technologists on the proper- 
ties and testing of materials. 


This highly condensed Index (about 


230 ‘pages in length) i in conv enient re 
ag size (6 by de in.) is now av vailable for $ 


Let’s Look at Ou 

pear as part of the printed discus- 
of the Symposium on Deter-— 
winter, _ the following com- 
ments by T. McLean Jasper, 
Consulting ; Engineer, Milw aukee, 
is. In these remarks Mr. 


ary note that would seem valid in a 


3 
g 
| all fields of materials testing. 


hen we give values in the test- 
ing of materials we invariably give | 

rr our measuring tools a clean bill of | 
bd health and attribute to the material 
being tested the vagaries which we 

think we discover. Any other atti- 

tude would possibly reflect. on 
to construct or select measur- 
ing tools for the job i in hand. If t ; 

could imply that in selecting of 

ool testing we should be 


testing method, this might | be of | 
great benefit. ‘to us arriving at 
the facts which should help us in a 
the selection of materials. There © 
is considerable difference betw een 
accuracy and "sensitivity. Both 

are very qxsential when determin- 


ing elastic moduli. Neither can be 


substituted for the other.” 


Methods 


included should make 


ate those concerned with this field. 


3 


has sounded a precaution- 


_ particularly careful to look to ou eth for making these engine tests 
2 


tries. 
The five methods for the 


‘Committee D-4. It also contains per- os 
_ tinent specifications for cement oad 
Fatigue 
THE second in a proposed 


from ASTM Headquarters, 1916 Race 
Philadelphia, Pa 


and engineering institutions. = 
Copies of this 290-page book, bound 


in heavy paper cover, can be obtained 


a 


$2.75; price to mem bers, $2. 

« A a, 
If there is sufficient interest = a list 


a! series sof ‘References on F. atigue” ae such as this, similar references will be 


published in 1951 dealing with fatigue. 
A ‘similar | list in 1951 included 1 
references.) Brief abstracts of the 
articles have been included when these 
were readily av available. Although the 

it 


sufficiently extensive to be of interest to. 


References are arranged _alphabeti-- 
ally, and references are 


desired 


_ THE rev ised and expanded 
“ASTM Manual 


under one cover the five § standardized 


Ww hich are used al all over the world in 
the automotive petroleum 


‘combustion cha 


designations, are as follows: 


ASTM BULL 


1950, Laboratory, 


be cut apart and the references 
- can be filed according to 


& 


Meth hod of T est for Knock Characters 


has recently become available. This is aa prepared annually. T. J. Dolan, Chair- 
multilithed list of references to articles 


man, Survey Subcommittee of ASTM 
Committee E- ® on Fatigue, 321B Talbot 
University of Illinois, 
Urbana, 
the dev elopment of this service, and any 
comments or suggestions concerning the 


list is not exhaustive, the more than 160 value and format of these lists should | 


be directed to 
Copies of ‘References on F: atigue” 


No. 9-C) are pvailable from 
ASTM Headquart« ters, 1916 Race St., 
3, Pa., ata a = of $1.50, 


rie. 


an lowly Re Revised 


tics of Motor Fuels | by the Motor 
Method (D 357) 
Method of Test for Knock Charac teris- 
ae tics of Motor Fuels by the Motor 
Method (D908) 
- Tentative Method of Tast for Knock | 
Characteristics of Aviation Fuels by 


the Aviation Method (D614) 


Tentative Method of Test for Knock 
Cc haracteristi of Aviation Fuels by 
‘the Superchar ge Method (D 909) 
Tentative Method of Test for Ignition 


ae Quality of Diesel Fuels by the Cetane ; _ 
Method (D 613) 


y material vers 


tails ils of the e tests and latest infor mation 
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, has been responsible for. 


its con’ 
Cl harts 
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continu 


tions 


the 


into b 


dimini 
-alteral 
-deman 
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— 
cussion 
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plete ir 
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“Sale much-needed kev to the incalculab number 
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reference is self-contained in a ruled articles published in 1950 (STF No, 
re still available at the same} *bout 
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with respect to apparatus, reference purchased se rately. can be obtained 
operation, maintenance, , build ling and hree chart ts which in is that of soil dynamics. The 
utility requirements, ‘and installation sizable quantities are avs ailable sepa- at number _of papers written: on 


assembly . Also included is a dis- rately in the form of pads, , 8} by 
n of the practical significance of oof 50 sheets each. They cover: Refer- phase of soil and Sub- 
fuel ratings ‘obtained by these standard ence ‘uel F ‘ramew Dat: a Sheet for committee R-9 on Dynamic Prope of 


“To this edition has been added a com Temperature Line Chart for the Avi- <e neering Purposes has prepared an extensive 


in lex covering is and sup- List of Publications Refe rring to Soil 
publication and all the material 


plements which should greatly en enhance 
included in it has been prepared under 


the best practices currently in use A list of the tables which can be Biblie 


its convenience.and utility. 


— 
and Tables: the auspices of Research Divi ision I on bibliogr: in 
Cc ombustion Characteristics of ASTM logical order under the following headings: 
which totals 342 pages, the Society will and Lubricants. 


chines; and Dynamic Properties of Soils. 
 eontinue to issue as a conv enience a Clothbound copies ol tie Test: Copies of this 10-page bibliography are 


number of the tables and charts swhich Manual are poten $6 to mer members; available in mimeographed form from 
are requit ped for recording test resu Headquarters at nominal cost = $1. 


Resources, Freedom 


eper ing 

TOR'S ‘ore. —Reprinte “d here i in is chs olume 1 from the 
olume report, “Resources for Freedom,’’ of the President’s Materials Policy Commis- 
sion. _ This commission, headed by William S. Paley, has estimated future raw material 
= need’ of the U. S. and raised the question of how they will continue to be met. Some an 


comments on the conclusions reac ae by the Commission were presented in the August, 
aul 1952, issue of the Guaranty Survey. A portion o; of th that article follows this chapter. — 


terials” "problem as seen 
persist. 4 Its will severi- 


ties may be controlled, and partial solu- 


: tions will brightly present themselv es— B: aby lonian bronzes to the high-tension mission believes that the policies and 
but the forces that brought the problem electric lines carrying scores of thou- 3 programs it has recommended will, a. 
f into being will increase rather than sands of volts to wrest aluminum from — a promptly and vigorously administered, — 
diminish. The central fact seems un- = bauxite—and every step along this — Eo do much to alleviate threatened short- pe 
alterable: as industrial civ ilizations ea road has been a step further away from ages and to stimulate economic growth . 
grow in complexity t they compound the what used to be “natural.” | There i is = 4 and promote free world security. ye 
demands made upon m: aterials. This  yeason for thinking that the pots of the At the same time, the Commissio 
Commission does not accept" the» view aluminum plant represent any more of is well aware that ‘no single study by 
the world’s increasing finality than a nineteenth century black- ‘temporary group can deal adequately 
‘pressures are catastrophic; it believ es smith shop. | But greater and “greater with an immensely complicated situa- 
eason Malthusian doom i IS SO OVer- drafts of ingen uity will be ‘called for tion cutting across the entire economy, 
that -Malthusian calculations in the future, to compensate for the changing 
yh ave ae er given sufficient weight to the ; 
extraordinary ingenuity of mankind in “us, more. or less to our needs, reason that, cater? in the Report, 4 
“| ‘extricating himself from situations be nature.” New societies, new econo- Commission stated: 
noe fore they | finally mie n scope and complexity cannot be com- 
—ean n perhaps afford ‘the luxury of pleted i in one The most 
ion its report drifting. Established societies i 
With an expression of faith—faith in economies hav e developed values we " presents is . 
— growth, in enterprise, in the future of ba insist on preserving and so we are nn carried on, _ cooperatively dyed Gon ern- 
- freedom. . It ends it with a reaffirma- bh = take longer thoughts of the future. ment and priv ate citizens, not peri- — 
tion: the materials problem may ne never e are no longer vagrants on a conti-. at widely spaced but 
be solved but it can be compensated. nent, but established householde day! 


in their stead. It is a long, long reach — century, and to find realistic answe ers to 7 


must 1 rise to serve mankind 
from the fires that smelted questions it poses. The Com- 


— 
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oe Responsibility for surmounting ms- research and technological dev evelopment a complete census of ‘minerals 
aerials ¢ difficulties and for carrying out ‘industries in sage every ears machin 


a forward audit of foreseeable problems 
shared widely among many industries, 
the ‘universities and foundations, and 
many places i in Federal, State, and local “The | 


"Goverment, Hach ‘has is Comision was somewhat en 
‘role to play. The Federal Govern- Tage 


“ment’s here identify ying the materials | problem analytical, and programming 


machinery so that the Government’s total 
(chapter 5, of this volume), and will not — i. oe in this field will be adequate as q 
be reviewed here. _ This Commission has basis for estimating the total materials 
not undertaken to add to its larger task q te sein Wit ot “tay ee _ problem and that special attention be paid 
the esponsibility examining, in in the need for more and better economig 
detail the structure and functions of the beginnings. 


a There is no single source for & con ft 
_ hensive appraisal of the Nati ion’s Tong 
range outlook for energy (chapter 22). 


ds: 
That each agency of the nt con 
cerned with Primary data 


mendec 
designa 
 situatic 
energy 


i ordinat 
formati 
Tech 


Government as they relate 


Ss Tow. » Co NG Po 
materials policy and» programs. The. Agencies" respons sible for fact- gather 
Commission in 1948 included ing and analy sis in the ms aaterials field Not only is work in the different areas, 

7 
activ ities concerning in ite tend to concentrate on of the materials field imperfectly 
- comprehensive studies and recommenda- problems at the expense of studying related, but there is a damaging lack of 
as the Commission on Organiza-_ long-range situations that may become consistency even within distinct areas, 
tion of the Executive Branch of the  °ven more pressing if neglected. _Even was developed earlier in this Report. — 
hen agencies recognize the value Domestic Resources—The Commis 
research and analysis this undramatic ‘sion concluded that there ‘ean be no 
F _ sidering these studies, and the Bureau _ line of work often is the first to feel the purely domestic materials problems but 
of the Budget and other departments of budget- -cutting ‘Congress. only domestic aspects of world prob 
and agencies have developed still others. - i Commission can understand these: lems. Policies and programs affecting 


di 


; and fut 
industr 


Government. . The Congress and the 
Bureau of the Budget have been con-— 


This work is of great importance tendencies, but the sober fact is that domestic production of minerals, for policies 
the findings of this Commission suggest such neglect w about the Nation heavily — example, should be balanced with those ‘ong ve 
the need for a high priority, particu- the long run. A modest inv vestment,— concerning foreign development and fo 
the part of the Bureau of the in fact-finding and analysis, and imports with others concerning of im 
at for finding the answers io in attention to the future, would an technology i in the use and substitution range « 
administrative procedural questions large dividends 1 helping to spot! of materials. rograms concerning the 
gaised by the materials problem. problems in advance and in stimulating _-various domestic resources should be all ast 
_ Sinee the Commission has not undes action to avert costly crises. == = = _better related, each with the other. a under 
to in cture the o opinion of this Commission no Foreign Resources. —The Commission 
aed functions of the Federal Govern- type of activity is more essential to recommended that a successor agency, | — 


giving the taxpayer the most for hismoney or agencies, be created upon expiration 
inthelongrun. ~TheCommissionbelieves of present emergency agencies to ad- 
that analytical machinery in Govern- minister programs to help expand 
ment should be strengthened, from top _foreign | production of materials needed 
to bottom, wherever materials prob- — by the United States. The Commission 
lems are dealt with. The Commission _also recommended legislation to author 
already » has recommended (chapter 7) ~— ize elimination of import duties on on 
needed materials for. which the United 


“ment as they relate to materials policy 


and p programs, ‘it here concentrates 


two problem areas of materials” policy 
formation — which it feels in a 
= to offer suggestions—collection 
ysis, of facts, and comprehensive 
sal of the w Ww hole materials situa-— 


the Department of the Interior 
intensify its fact-gathering and analyti- States is, or might soon become, e- 
‘Berrer ap ANALYSIS eal work connection with minerals, » pendent upon imports. Effectiv eness of 
that sufficient funds be made avail- these recommendations w would depend 
che The i of f festa athering and and ¢ 
foundation of materials policies and pro-  abreas 
the course of this Report. Some of these 4c: Engineering Leadershi groups 
. “OF all groups in our entire economy, The high status which engineering should "ment. 
< No? Nation-wide census of minerals has — none in their daily w ork and in their essen- hold in the public mind will then be con- so tha’ 
taken si since 1939 (chapter tia] attitude to the accomplishment of ferred on the profession. This will come 
~ Although both the Bureau of Mines sand their jobs, so completely refute these pres- to pass only when we have demonstrated 4 id. 
the Geological Survey develop some a! ent-day -politico-economic doctrines as the quality of leadership in engineering = | 
excellent data, they are not does the engineer. education and in public affairs of which our ties in 
between ‘them. to provide a ae “Stand up and be counted now, if you profession i issoeminently capable. § || Its 
Fhe: hensive, current picture of ' the minerals | are to lay any claim to the plaudits coming = _ “The hour is late, but not too late, ifwe| | inform 


a situation in the free world o1 or ten in > to our profession for its important place in will but do our essential part and if we will 
‘| our Centennial’s depiction and celebration — ir that great injunction of 1900 
of our 100 years of engineered progress, years ago, never more timely than it is 
8 picture of the if you to the hope of an exten- today—"W hat does it a man if he 


4 of federally financed technological activ- 
ae relating to materials, much less to 
the whole field of technology = 


neer’s creative and cooperative soul. 
have talked of engineering leader- —Carlton Ss. Proctor, President’ 


ship for years, but the time has come when Address to the A merican Gectty of oF 
the profession mnust replace talk by action. Engineers, June, 1952. q 


25). Even for one specific energy fuel 
ty 


—coal—the Commission found no ade- 
machinery for listing 
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@ on n adequate (and as yet - nonexistent) 
machinery accurately appraising 
- the entire materials situation— the posi- 
- tion of the United States in relati 
that of the free world as a w hole. 

Energy.— —The Commission 


that a single Federal agency 


designated to keep the entire energy” 


situation and long-range outlook for all 
"energy sources under review and that 


these activities should be closely CO- 


ordinated with similar efforts in the 
formation of policy for all materials. 


be 


cause it be informing operat- 
agencies of the Government of 

for collecting new data and for 


Kena, NS S.R. had been organizing 


ito perfor m many of the duties proposed 


here. 


The new emergency agencies 


: analy sis to serve new ends, and would fs _ created specifically to deal with mabili- 


have the essential task of indicating 
programs and tasks to various agencies. 
an advisory body, framing recom- 
‘mendations for Jong-range policy, 


permanent or emergency operating 
agencies. As a body primarily responsi- 


| 
ould not duplicate the work of either 


for projecting the Nation’s materials 


as as 25 years anand, it 


= drew Ww upon plans already made by © 
S.R.B. and early in 1951 absorbed 


‘but now that ‘the emergency agencies 


are W ell established, N.S.R.B._ 
be in a ‘position: to rebuild and enlarge 
its long- -range advisory service. To 


should 


Technology —T he Commission recom- 
mended designation of a single agency 
to keep track of public” and private Office of “Defense “Mobilization or the bility, “constructiv imagination We 
affecting production would need to be strengthened with 
materials i in the of current needs § No agency ‘fulfills all ‘the additional 
qualified present: functions and past 


National Security 

ere referred to publi or priv rate undertake the res 
— capable of carrying them bility. 
out, ‘It is an » advisory rather 

“Security. —The Commission en "operating agency, ey, and it is s situated 
within the Executive Office of the 
President. Under the National Security 


Act of 1947, its function is to advise the igorous: 


requirem the } ave 
sary statutory powers. Its authority 
plan military support through economic 
mobilization necessarily comprehends 
the preparation and appraisal of poli- 
han an - cies to assure a strong resource base in 
<< peace or war. As the Gommniesion h 
2 


pointed « out i in 


: 


policies and programs, both aon 
- long range, to the economy as a whole 


a programs | “upon longer 

A single agency to keep 
of the materials problem 
under its eye should not, the Commis- 
sion believes, be an operating agency. 
Its energies should be directed to 
long-range analysis not 
— immediate problems of 


With access to all facts and analyses 
developed in various areas of the ma- 
| terials field, it could correlate this in- 
formation Point out its deficiencies 
_iIt could as assess policies and programs — 
in the light of assembled information 
and call attention to needs for new 
projects or for changes. It could keep 
abreast. of significant activities among 
‘Private agencies, including industry 
groups, universities, and the founda- 
= so that duplications by Gov ern- 
ment could be avoided, or conversely, 
so that any urgent and uncared for task 
could be signalled to attention. It 
could survey the total pattern of activi- <a 
i in the materials and energy ry field. 
it should issue periodic reports to 
inform industry, the general public and 
the legislative as well as the executive 
leading developments in all the related 
To perform an of such 
dimensions, the proposed review ing 
agency would have to be high in the _ 
structure of the Federal Gov emment) 


President on the coordination of mili- product the overwhelming quantities of 
tary, industrial, and civilian mobiliza- = mac chinery, and supplies” 
tion, and many of its activities have 
been | concerned with ma- .. . Neither military nor economic 
can be ri 1ised to its highest 
terials. Pri bor outbreak i in 
(3) polie ies for unifying, in ‘time of war, the 
See. 103 (c) a the National Security Act activities of Federal agencies and departments 
1947 (61 Stat. 499) provides: Gy ¢ “* engaged in or concerned with production, pro- 
It shall be the function of the | Chairman. of _—curement, distribution, or transportation of | 
P the Board to advise the President concerning the — military or civilian supplies, materials, — and 
_ mobilization, including— . (4) the relationship between potential supplies 
_ (1) policies concerning industrial and civilian of, and potential requirements for, manpower =) 

‘mobilisation in order to assure the most effective facilities in time of 

Nation’ 8 manpower in the event of war; polici ‘fer adequate reserves 

(2) prassess for the effective use in time of of strategic and critical material, and for the _ 

war of the Nation's natural and industrial re- conservation of these reserves; 
sources for military and civilian needs, for the (6) the strategic relocation of industriee, serv- | 
maintenance and stabilization of the civilian ices, government, and economic activities, the — 
economy in time of war, and for the adjustment a - continuous, operation of which is essential to 
of such economy to war needs and conditions; 4 P 

— 


materials fields. 


ire 
"Optical Function of a Glass Sphere 


Third General Photographs—Special Tee hnique, Eighth ASTM 


preferably "Part of the Executive ‘Office 
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potential Without ‘an abundant Nv National — the Congress, and die igencies; 
varied flow of materials. Board be directed, and provided with and to report annually to the President 
 NS.R.B. is already authorized, under adequate funds, | to collect in one place the on long-term outlook jor materials 
the National Security Act of 1947, to 3 facts, analyses, and program plans of with e “emphasis on significant new Prob. 
utilise to the 1 ‘ulin exte nt ‘the other agencies on materials and energy — lems that emerge, major changes in oul- 
problems and related technological and _—ilook, and modifications of policy or 
facilities and ‘Tesources of the various 
special security problems; to evaluate program that appear necessary. To the interes 
departments and agencies of Govern 4 materials programs and policies in a fullest extent consistent with national 
ment. 7 these fields; to recommend appropriate security, such” reports should be made = 


| 
The Mat Mat Outlook and | hand 


~ Obstacles to Private Enterprise case of pet tredoum, i“ example, the far- production and exports would be | used 
as sighted acquisition of foreign reserves in conjunction with the “buffer stocks” 
private corporations has done to ent long- continued downward 


formed a valuable service also in stress- 
the need for intelligent conservation, — “more 1an_ furnish supplementary rends in prices. celebr: 


for stimulating the discovery of new — — Sources of oil for civilian needs in the = The whole history of ialeuih and aoe 

natural deposits, and for technological Sti has also international trade bears w itness to the | Ballro 

improvements leading to more efficient uttress the military strength of the difficulties and perils that arise from The 0 

utilization. The real threat, it says, is “free world” in efforts to provide —_well-m -meaning ‘but misguided attempts Ay 

not ‘the threat of absolute’ shor tage "safeguards against further Communist at market m: unipulation. Almost every ay 

“We need n not expect that we will some aggression. Similar foresighted commodity entering into world Medal 

day wake up to discover we have run been taken in copper trade been the object of “such  Benja 

activity has come to an end. threat if the i of priv ate apital in record, it would seem, ought t to be} recipie 

of the materials: problem Ties in insidi dev enough discour: age further the R 

sources has not Proceed ed faster, t ments along he same line. 

our rising standard of living, impair ~ rice ductuations can be troublesome, Defen: 

the dynamic quality of Ame an To some individuals and groups, they the: Hi 
capitalism, and weaken the economic can be disastrous. _ Nevertheless, they | were 

foundations of national security . The 


e 3 have a function to perform, and that iam 
central challenge | of ‘the ‘materials prob-— function cannot be effectiv ely = 


Tem i is therefore bes meet 0 our expanding formed in any other way. The incon- | The 


ti hie sble veniences that arise from price changes at the 
‘cap requiremen s, an unpre¢ icta = are insignificant by comparison with the L, Ma 
J 


‘ > 
= of materials and that economic other basic industries, attempts at one time or another. The "White 


placed in the way of such investment by — 

political action. This i is recognized 

the commission, 

factors as s fears of exp expropr iation, restric 


averting a rise in reek costa | per unit,” 
= It is undeniable that, if a rise in eoste 
is to be averted, ‘the solution lies in 


To overcome evils that can result from price controls} 
> 
“conservation , new discov ery and im- s the lation Of investment ments, organized injustices, the tional 
treaties between the United States and d 
proved technology. The commission, international resentments anc jealousies, 


howe ever ar is not satisfied the: constant pi pres ssure to p prev vent. the 


ree Enterprise Needs Free Markets unwanted effects of ‘existing controls by 
In far as governmental action _ imposing new ones. 
nolo gy, and management skills will flow ‘tends to 0 remove prev viously imposed he President’ commission fears that 
of supply in the less-developed coun- mission, unfortunately, does not price changes is a deterrent to the 
tries at a rate sufficient to yield fine its recommend: ations to action of development of new ‘resources. It has 

: kind. It proposes a set of dev ices not been so the _past— un 
-_ situation provides 1 no basis for a com- a to meet what it calls “the problem o of | governments or private groups have 
assumption that free-world materials market instability” —that is, undertaken to insist upon market 


countries _Sutomatics ly, produce plain language, to manipulate prices, , “stability” market rigidity —as the 
"thi tracts” on the model of the Inter- made truly free and truly” competitive, 
ont is national Wheat Agreement would estab- there need be no fear that it will fail to 
in the lish floor and ceiling prices “Buffer make available all the materials needed 

stocks” would be bought and sold by a on an economical basis. It is generally 
This is a portion of an article, ‘The Materials } 
Groen the Special international authority to offset the doctrinaire “social planner” 
1952, issue of the Guaranty Survey, reprinted with natural fluctuations — in ~ supply ' and ignoring the lessons of experience, argues 


th f the G ty New 
or estrictions on that government can do it better 
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y Participation in Centennial 


Ine ‘lude 


Centenn.al of Engi- an abstract of the lecture ina 


neering held i in C hic: ago September 3 to future issue of the ASTM BULLET 
prov ed to be a quite ‘colorful and W, 
- interes sting e ev vent in w hich thousands of Basis ood: 
“engineers world parti- The Soe iety joined with the 
cipated. The observed the Soe iety of Civil Enginee rs, the Wood 
100th anniv ersary of the American ision of the American ‘Society 
Society il Engineers. That = Mechanical Engineers, and the Ameri-_ 
society as joined by many others in ean Ra ailway Engineering Assn. 
making it a true observance of 100 | sponsoring a five-part Sy mposium on 
ears of engine ering in general. One Hundred Y ears of Engineering 
"Mate: ‘ials have always pla uyed a most Progress with Wood. T he session for 
‘impor tant part in all forms of engineer- - which the ASTM was responsible was 
- ing because it is only by means of ma- a the first and was hel ld at the Hotel 
terials that the ideas can be shaped and 


Sherman on Thursday morning, Sep- 


P. A. Johnson, Chief, 


mittee D-7. 
W ed, ‘nginee 
Wi 


Timber Mechanics, U. 8. 


— Laboratory, Madison, W 


Commercial L umber Grades Fy rank J. 
eit anrahan, « r, Ne 


Ws 


Design—A. D. Freas, Engineer, U. 8. 
Forest. P roducts 


brought to life. . Many developments tember The followi ing papers were 


the engineering field went hand in _-Presented: 
hand with the development of adequa‘ 


-Past-P ardt serv ed 
Centennial Luncheon and Dinner: « 


Forest Products L aboratory, Madi- 


The e high point of the centennis! 
was W Vednesday, September 
10, at ‘a luncheon held in the Gr: and 
Ballroom of the Conrad Hilton Hotel. 
‘The official greetings were presented +o 
“the. American Society of Civil Engineers 
and awards were made of the John Fritz 
Medal and o of the Hoover Medal. 
Benjamin Franklin Fairless, President, 
“United States ‘Steel ‘orp., was the 
recipient of the John Fritz Medal 
the Rt. Hon. Clarence Decatur Howe, wud 
ome, 
they 
they 


= Hundred Years of Enainctwing Progress \ with Wood 
tory remarks but: I think we give the genial 
by L. . A M: arkwardt, chairman of the Holmes credit as an engineer as well. | 
first session of the Cente nnial of Engi- Certainly his engineering philesophy was 
neering Wood Symposium, were parti- as simple as it was effective, and is 
cularly apropos and in keeping» with worthy of emulation | even this day 
the spirit of the Centennial. wey and age. ‘Speaking of the one-horse 
With: ith this C ente ennial of E ngineering, he writes: 
we are a again ‘reminded that America, ‘lt should be that i it ‘couldn’ 
although still relatively young, is 
Teaching | a degree of “maturity, 
do not feel that we in America worship  e. 
‘Thut the w es! place mus’ s tan’ the 


age as suc nts in sense we hav 
per- ‘n’ the way t’ fix it, u I maintain, 
con- The Society was officially only jest, 

nges the Convocation by President H: irold make that: place u: uz strong uz the: 


i 


tion is called for. We take pride i in new 
developments ‘and mater ials, and in 


trols} In the ev vening of the same day, 
- dinner meeting was held at the Interna 
tional Auditorium with an address 
Kettering, Director and Consul- 
tant, General Motors 


Lecture by N L. oche 


The Society participated in the Cen- 
sponsoring a lecture 

Norman L. Mochel, Manager, Metal- 

lurgical — Engineering, estinghouse 

Electric Corp., who presented the 

_ Gillett Memorial Lecture at the 


Annual Meeting. The title of the lec- 


being modern and up-to-date. I — 


hend fully what it portends, Just so, 
when this Centennial of Engineering 


and the W ood § 


we w ill ever continue to do 80. the Deacon’s 


“Sometimes, as we e view far pro iched, he goes on: 
horizon a tiny cloud, we we do not compre- aa Little of all we valee ea re ae 
W akes on the morn of its hundredth 


And then a as the fateful centennial 
Masterpiece 


Wi ithout both feeling and looking queer; 


ture w: is “Men, M: aterials, and the 


Bm Industry, ‘a Trio in Action.” 
a The session was held on W ednesday | 


over by Past- President Morgan, V 
“President and Chief Engineer, Robert 
af Hunt Co. Mr. Mochel covered 
the related factors of | men 


October 1952 


e rec 


Symposium was planned 
P ae fact, there’s nothing that keeps its 


months ago, I do not think we fully ah 
wit, 
sensed its significance. Now that it . . far as I know, but s a tree and truth.’ : 


upon us, we cannot fail to note that we soli. ea . po 


ki t hist “This brings us to > the point where 
sande taking part in a grea SOEY-MIRE- we can recognize trees as the oldest 
ing event— the splendid atten: dance and — 


at this Cent + - of living things, and wood as one of the 
oO 
programs a is Centennial are a great oldest engineering materials. Y et, , Sig- 
tribute to engineers and the engineering 


‘ “How does it feel to be one hundrec ficant, too, is the fact that in an age of 
years old? Or who else than diminishing "resources the forest 

‘Deacon, dp in Oliver W Tendell Holmes’ ynique i in that its proper harvesting is 
classic poem, “The ‘Deacon’s Master-— the best means possible of insuring a 


ae piece,’ has designed a structure sO ac- permanent forest resource. It is fitting 
-curately that existed ‘a hundred that we here, today, take note of the 
years a day?’ significant progress with wood ag 


is | Soci 
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tal pictures are given concrete reality. 
OCTOBER 1952 — _ “Materials become then | about the most 
fandemental considerations in this age of 
scientific achievement. ASTM is that 
NO. 185 Society which is most generally interested 


materials. It should be recognized ag 


SIXTEEN one that is basically most important to our 


RACE STREET national welfare. Perhaps it is by some | 
who appreci: ate the importance of materi- 


but as I have observed, it is not given 
the respect that is dué by the majority off 

people who are rather inclined to magnify 

the achiev ements of chemists, physicists, | 

“4 engineers, etc., who conceive and build 

ts of spectacular appeal because of 

. orship, as they should, the concrete ex 


pression of the mental picture of the con- 
structive genius, and are less concerned 
with, or maybe totally unaware of the 

mechanisms that made the concrete ex 


Iam in my devi ious ws ay, tothe 


Welfare that Materials be 


m: an of the New England District Council — could never realized in actual p ical 
—Dr. H. H. Lester, Physic ist, W existence. ‘Nor can achiev e these ends ‘through ASTM. 
na and widely known in the Society nig yond the limits set upon it by the charac- "could well be one particular mission of the 
and in fact throughout the world for his teristics of the material such as strength, New England District Council to needle 
pioneering work in various fields, including eo or what have you. In short, our ‘the § Society on- this point. 5 It could be ng 
radiographic testing—wrote a significant civilized thinking and perhaps the that the New England District Council Engine 
communication to Professor Herbert J. tion of civilization can go no further than les ad the: way ta yard “practical teachin 
Ball, Lowell Textile Institute. A P: ast the limits ations imposed by the character-— ant to 


Ball heads a committee in the New Eng- 


lend Council on the promotion of ASTM 
and the of interest A Schedule of ASTM Meetings ene Hi 
amon the New ‘ This gives es the latest ASTM Direct mail notices of is ear 
in mong Nye all district and committee meetings customarily distributed by the officers of the respective . mana oe 
Engl and colleges ails univer sities. as oO groups should be the final source of information on dates and locations of meetings. This ag 
- Dr. Lester pointed out that the New ew 4 schedule does not t attempt to list all meetings of smaller sections and subgroups. _ ‘ appara: 


_ England Council must be actively pure tional” 
_ that does nothing has no excuse for living. a October 27 -29 C-16 on Thermal Insulating Mate- Hot Springs, Va. . - for con 
nplis October 27-29 -20 on Plastics Ms 
need have no fear on score of activ ities October 28 New England District Cambridge, Mass. 
but he, of course, wishes this to Qetober 28 29 ‘C-9 on Concrete and Concrete Agere Philadelphia, Pa. 
interested in the meat of this letter and 2 17 on | Asbestos-Cement Products udelphia, Pa, 
we reprint it with the writer’s permission. 29 on Chemical Resistant Mortars Philadelphia, Pa. 
Perhaps some of our members and read- ‘October 29-31 on Electrical Insulating M: ‘Boston, Mass. = n 


ers will care to comment on this ‘general 
i The re port of the President’s October Louis District ‘St. . Louis, Mo ‘sociate 


Materials’ Policy Commission, some rec-_ 30-3 1 on Cement (50th Anniv ersary)  Philade sIphia, Pa. 
ommendations from which appear else- 30 D-14 on. Adhesives Philadelphia, P the lor 
where in this BULLE TIN, and notes from a Nove : ber 12- -14 B- 8 on Tbclvadepcaited. Met allie Phil adelphia, Pa, a h 

germane eto this discussion, ovember er 17-18 D- 22 on Methods of At mosphe Pittsburgh, Pa. tt had 

| November Southern California District Los Angeles, Calif. matter: 

‘Materials’ has been a sort of hobby of =| Northern California District San Francisco, C ashe hi 

mine. For the past three years about the EA 11 on Quality Control Pa. ‘untime 

most important objective of my own pro- | : situatic 


idea f or a research center devoted toma- tind 
January 26-28 19 on Industrial Water Mo. A 


terials. This has been predicated upon the Paint 
er 
thesis that Materials are the primary n ebruary 3-5 = A-lon Steel 

ebruary ary 13 Philadelphia District (N ational om. Philadelphia Pa. with: t! 


essity for the translation of human thought 

into concrete realization. They are the 

media by means of which mental concepts ASTM SPRING MEETING AND Detroit, M 

are made of practical usefulness for with- WEEK 

out them the design of a structure or mec June 29-July ASTM: ANNU au MretinG 


Robs 
— 
— 
ty 
— 
— 
i 

J 
4 

— 

— 
— 

| 
— 

— 

— 
— 
— 

— 


an Ray 


Painter Appointed Executive Sec 


AS 
officers. w: was appointed at ‘the May 
meeting ; of the Board of Directors 
A by then President Fuller to study 


= other available candidates with E. 


the vi iew of making recommenda- the in February, 
to the Board to fill the v acancy 1920, follow’ ing a brief time in the 


Endicott, N. Y., w here he attended 
the public s schools and high school. — oe existing: in the office of E xecutive — employ of Day and a Zimmerman. 


active in athletics in high school Secretary. A native P hiladelphien, he gr aduated | 


and at Rensselaer Polytechnic Institute Consideration was giv en ven to “al from Northeast High School in that 
“where he received his degree of Civil dates in staff, in Soc Pen 1915, 
Engineer in 1928. After a year’s” and outside of the Soc iety eg “The Pennsylvania where he received his 


B.S. in ¢ fivil ‘Er ineering in 
teaching at Aer rhe | became Committee, after. earnes st and thor-_ a erit g af 


“Tn the promotions rithin the He: ead- title he carried until 1945 when he wan 
ASTM Staff in Philadelphia when the quarters hese ere ap- appointed Assistant Executive Secre-— 
offices were at the Engineers’ Club. proved: by the Board of Directors tary , Technical Secretary, and Editor. 
His early work with the Society in ‘Fall meeting on Sept. In addition to having direct responsi- 
management of the exhibit of testing — = for r contacts the various 
apparatus, developmental and prom technical committees, Mr. Hess has 


tional work, including membership, ‘the of AS’ [M: given much attention to the work of 
publication ‘sales, responsibility Administrative Committee on Stand- 


for contacts with the District Councils. Parnter, Executive ards, Administrative Committee 
Mr. Painter was Technical Assistant Secretary Simulated Service Testing, Adminis-— 


IVE SEc- 
ARY was born in Ballston Spa, 
but. his family moved early to 


and later Secretary of Committee A-1 R. E. Huss, Associate Execu- trative Committee on Ultimate Con- 


on Steel, and he followed closely the work tiv Secretary iditor-in in- sumer Goods, and Administrative Com- 

of the Joint ASTM- ASME Committee on Papers a and Publications. 

Mr. Painter has much There ev “all Society’s publications—the BULLETIN, 
down through the years to the ASTM _ of continuing growth in our Society; Books o of Standards, Proceedings, etc. ie a 
of which he had become As- the s scope a and quality of technical Hess has given much attention 
sociate Editor ‘and Business Manager. committee work; in the -valuab! e to contacts with other organizations, 

On April 23 with the retirement of assistance rendered to the several among them the American Standards 
the long-time Treasurer, J. K. Ritten- defense agencies and, i in particular, “ Assn., where for many years he has 
house, he appointed Treasurer. served as alternate on Standards Coun- 

I the technical ‘serv ices provided by 

it had been expected he would be as- d for a rowing _membershi cil and on the seven correlating com-— 
suming responsibilities for financial br mittees in which ASTM has an interest; 
matters gradually, since Mr. W. arwick both here : and abroad. he has also serv rved as secretary for a 
to continue his close supervision The officers of ASTM, speaking number of the sectional committees, 


he had for many years but the latter’s also for the technical committee under ASA procedure, for which ‘the 
“untimely death quickly changed representativ es and the membership Society is sponsor or joint sponsor. 
‘situation, On top of these Hes ad- at large, affirm their confidence in Mention should be made of the various 
“quarters problems there was the Fif- 4 Headquarters Staff and contacts, established with foreign stand- 
tieth | Anniv versary Meeting where Mr. | Ser in the years to come. ~ ardizing agencies, such as the British 
Painter v was responsible for Staff Liaison Standards Institution, South African 
With the New York Committee and 
directed. number of the special features = Hess has followed closely a as well as the 
early October the Painters moved g contacts with the Internatio nal 
from suk urban Philadelphia’ Glenside 


T 
to Ambler, Pa., where they are at 
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ig Cooperation in its aim to have ars ds of letters em- 7 
50th Anniversary Year member- ing statements by. our members | on why. va ue ASTM. « of 


Ship growth exceed that of last year. these communications are copies of letters used = ‘our members in following | 


‘This membership invitations. Some of these, Setting forth -suceinetly the 
for SUBMITTING NAME reasons why men prominent in U. S. tec ‘hnology are in ASTM, have been used 
* that PROSPECTIVE MEMBER from time to time in the BULLETIN. 
January (the 50th From a California Metallursist— 
Year will soon be gone). Send The ASTM has’ 
4 } g been an authority in the matter of standards and of 
el you enginceing methods o tes ing and has done much to promote the knowledge of materials of 
business associate who would ngineering and their logical application. The benefits, both tangible and in- 
by Society affiliation tangible, of membership are indeed worth while, and anyone engaged in either 
(eagveniont blank on p. 28). 4 | using or producing the material» of industry can gain thereby. For example, in 
Our membership growth “has | your own field (castings, blast cleaning nozzles), there are active committees on 
eee steadily maintained through - _ ferrous and non-ferrous metals, with subcommittees for the various divisions of 


the _ yous. Every _ Successive these groups. Two large volumes of standards for the ferrous and non-ferrous: 
Membership | Committee has rec- | 


d th aluable aid of its 
vantages to prospective members. ~ We have an active Council in Southern California and the m: iny local members. 
for SPONSORING that STU- | 7 _ take an enthusiastic part in the functions of the Society. We are sure you would 
DENT MEMBERSHIP PRIZE enjoy the fellowship as well as the more ic tical aspects of membership... 


Many of these Student Mem- | Interesting District Meetings pe ah | 4 
England —October 28, 30, So. Califo 


HE members and com- ‘Lester, Lutts, and 


swing—help acquaint these em a 
bryo engineers poy ASTM ond _mittee members in the respective District Officers. 
its work. Send your authoriza tricts where meetings are scheduled Chemical beni 


neering school of their choice. — 
OCTOBER is the appropriate: 


__month—schools are now in full 


tion TODAY to Headquarters — have received direct mail notices giving» 


953 Student Membership Prize detailsof the sessions andeventsplanned. 


Award). includes the New President H. L. “Maxwell will address 


you Louis, and | Californie a members. second District Meeting hen he 
“Membership Committee, speaks at a joint meeting of the St. 


Br New F Ongland District ad- 
P latter’ s building on October 30. 


M.A. Swayze ASTM Committees D- Electrical Society’s President who is ‘Supervisor 
Plastics in planning its Fall Meeting. Pont De Nemours & Co, 
This takes place at the Hotel ‘Ine., will “Chemical Develop 
October 28. A dinner is scheduled at presenting some of the interesting as 
oe Tue Administrativ e Com = 6: 30 p. m. with technical session follow- pects of materials problems encountered 
bi mittee on Papers and Publications will hg ing. The Chairman © of Committee in — new chemical | processes into 


Engineers’ Club of St. Louis in 1 the 


Ord Slater, Chairman E England—October 28—Plastics Louis members of the Society and the 


it in early February to consider the D- 20, Dr. R. ‘K. W itt, of Johns ‘Hop- 
papers to be published by the Society in _ kins: Univ ersity, Baltimore, Md., will 
1953 and to develop the program for the speak and Dr. Gordon M. Kline, As- tings 
- Annual Meeting to be held i in Atlantic 
City, June 29 to July 3. Fibrous Mater ials, National Bureau. morial: ond President of the 


those who wish to offer papers for of Standards and former chairman of Society Non-Destructive Testings 


oe presentation at the meeting and publica- | Committee D-20, will have just returned = w ill be the chief technical speaker | at 
tion by the Society should send these from Europe and will give a report on joint meetings in Southern and Nor 
offers to Headquarters not ot later than pasties developments t there. Both men thern California of AST members 
January 15, 1953. All offers should be are outstanding authorities and excel+ ith the local « chapters of the Society 
accompanied by a summary w hich will lent speakers. In addition, all of the of Non-Destructive Testing . The Ls 
make clear the intended scope of the England members and members rou: 
‘paper - and will indicate features of the - Committees D- 9 and D-20 have been torium, is scheduled for Tuesday, N 
work that will, in the author’ s opinion, invited. Dinner reservations should ember 18, and the Northern Cali- 
justify ‘its publication and inclusion in sent to C. G. Lutts, Boston Nav ral fornia session in San Francisco. is 
the Annual program. Shipyard, Bldg. 34, Boston 29, Mass. November 25, St. Julian’s Restaurant. 
ansmitting Daniel Cushing, Consulting Metal- Through the close cooperation of Bs attelle 
this. will be sent promptly lurgical Engineer, has arranged the Institute Dr. MeMaster was” 


to — gram in in close se cooperation with Messrs. able to accept the invitation from ‘the 


M BULLETIN October 1958 


_ metals have been issued, as well as a separate publication on the che smical a : ia 


of Mechanical Engineering Consultants, } 


sistant Chief of the Division of Organic McMaster, Battelle Me 


Meeting, Rodger Young A Aude 
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version of his notable Edgar Marburg rg 


as the new president of the NST IN ACCORDANCE Ww with the ‘Serving on tl 


it was fitting that the meeting By- laws providing that ommittee as ‘er officio members 
should be joined with those local Directors shall select a ating three imme diate past-presidents: 
committee for officers, the Board has J. G. Morrow, L. J. Markwardt, and 
—ASTM Executive considered the report of the I ‘uller. The committee will 
Painter, will attend the Cali- Clements and G. H. M: ains—on "sometime in March and will nominate 

fornia Meetings and will be with Dr. the recommendation of members for for _office—president, vice-presi- 
Maxwell in St. Louis. On his way to appointees on the nominating com- dent, and five members of the Board of 


coast he is having a dinner meeting mittee alternates, and has ap- _ Directors. The: selection by the Nomi- 


some of the active members and pointed the followi ing: nating Committee will be announced to 


commit tee members in the Houston «the members in the AST M 
to explore the possibility ofestab- to transmission of the. offictal 

lishing -a new district in Texas. = 


RB. R. Litehiser, Ohio State Highway 
ing! New York, Washington, and Phils ‘Testing 
delphia have me etings scheduled -R. E. Davis, University of California — 
further il be gir en in direct Willets, Titanium Pigment Corp 
mail -hotices the _members, All Geniesse, Atlantie Refining Cats 
members and. committee members of H. Hotte, A. M. Tenney Assoc om 


the Society are cordially invited to at-— “niques o Becton willbe: 


tend these meetings. Frequently mem-_ 
bers from far distant points may be Vin it ing the June, 1953, meeting in 
a locality where the meeting is being a 1. C. Larson, Bethlehem Steel acne City . The program is being organized — 
held and the local men are glad roudley, North Carolina State by Subcommittee XI on Electron Mic 


come them. Highw: I Works rks Commis- structure of Steel of Committee 
8. HL Graf, Oregon Sate Clee Metallography. The objective : 
to present discussions of current 


As this LETIN is readied for pres 
meetings of the Pittsburgh and Phila- 
delphia Districts are being held. News niques employed in the application of 
accounts w ill in the December C. Burroughs, Shell Oil Ce, electron microscopy to metallurgical 
Ashcroft, Alexander Smith, Inc, research. Contributions are solicited 


the program. committee. Titles 
abstracts should be submitted to 
the Chai rman, C. M. Schwartz, 


HE canv ass of the 
results, ‘of the 1952 letter ballot 
_ shows that the membership of the Fe 
a items listed on the ballot This” 
included adoption of ‘a new 
standard, 134 revisions of existing 


standards, and 87 adoptions of 

tentatives as standards. 

om Details conce concerning these actions | 

were given in the of 
| mailed to all members in Septem- 
ber, together with the letter bal- 


its. regular ‘September Meeting, t ‘the ASTM Board of Directors was given the oppor- 
_ tunity of reviewing in the display pictured above the results of the extensive publicity a pu lished in the 1952 o 
-tampaign carried through for the 50th Anniversary Meeting. Separate panels were & _ASTM Standards, the first part of 2 
_ fevoted to clippings on subjects as Awards and Honors, Personalities, Technical Program, | ow hich is scheduled to appear very 
Pre- and Post-Meeting Publicity, etc. The small sheet under the clock iisted the 200 shanty. 
lead ing trade and technical and house organs from which the — ; 
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Test 


for E 


i 
This is based on con- 


.afontaine and employs the rubbing action 
an abrasive cloth applied under stand standard. 

ardized conditions in a mechanical abrad- 

ing apparatus. It is applicable to various: 
types of paper surfaces and although the 
method covers the erasure of standardized 
markings, the principle described can 
be employed to for types of 


erasure Ww were. pe 


_ A solid section of soft rubber 


defined for the 
“purpose of this test as the diffic ulty lll 
erasure with a mechanical abrading 
apparatus of standardized marks 

_ with standard writing ink, on the surface of 

the paper in question. he apparatus 2 
employs the rubbing action of No. 180 — 


Silicon Carbide Cloth. T ~The difficulty format: 
fuzzing of the surface of the paper as w au 
as for the writing qualities of the erased 2.7 
blue (Schultz No. 539, 
istilled water to a a ai 


707) 
D 
The appa — the = 1000 ml at 20 (68 F 
; 


of the general type shown in Te. which 
shall comprise following essential 


(1) A movable abrading head assem- 


_ bly having an eBeutive weight of 330 g. 


 guevations are ‘made of the resistance to 


controlled abr: Motion that. the 
reight of 330 g be en- 
tirestroke of the head. 


(2) Means for moving the 


rate of 120 single 2-in. strokes per min. 


pag (8) Provision in the abrading head to 
accommodate an abr ading ‘medium 1-in. 
long, % in. wide and to hold it firmly in 

Provision for clamping the paper 
specimen on a metal plate 5 in. in diameter, 
covered by a stable rubber cloth 


©) Ruling Pen.—A of stand- 
ard quality with adjustment capable of 
giving an opening between the nibs of — 
0.001 in. (The opening may be checked — 
means of a 0.001-in. thick sheet of ma- 
terial such as aluminum foil.)* 
AP, W. Codwise, ‘ ‘Determination of the 
ing Qualities of Paper,’’ Technical Association 
Papers, Series 28, p. 69 (1945) 


pen described and Levy, 
nical Asso tation ries 29, p. 100 (1946) is 


Abrading 

grain abrasive cloth. No. 180 Silicon Car- 
bide Cloth of ‘the: Carborundum Co., 
_ ,Niagara Falls, N. Y., has been selected as 


(d) Rubber Backing for Abrasive Cloth - 
1% by % by 
# in., having a Durometer test value (de- 
termined i in accordance with the Tentative 
Method of Test for Indentation of Rubber 
bv Means of a Durometer (ASTM Desig- 
nation: _D 676)° of 45 to 50. A Faber 
eraser No. 112i is suitable. 

Rubber Bed for Supporting — Speci- 
men. —Rubber Apron Cloth 24 by 3% in. 


by in. thick, having a Durometer test of 


Standard —The ink for 


All chemicais shall be of cp ‘enmy. 

dye specified should be used rey some 
_ blue dyes react with carbolic acid to cause 
a film having a metallic appearance. The 
ink i is made as follows: Dissolve the tan. 
nic acid and gallic acid in about 400 ml of 
water at about 50 C (122 F). In a sepa. 
rate vessel, dissolve the ferrous sulfate j in 
about 200 ml of water which contains the 
HCl. In a third vessel dissolve the dye nll 
Mix the three | 
1-liter volumetric “flask, 
vessels w ith small portions i 


about 200 ml of water. 
solutions in a 

“rinse the 
- water and add the rinsings to the ta 


The test spe cimens shall be 
from. samples selected as prescribed in the 


= 


Standard Method of Sampling Paper oad 
Products (ASTM D 
The shall be 234 


Conditioning 


(a) The shall be condi 


tioned before testing in accordance with 
-3:1949 Book ASTM Standards, Part 6, p. 
— 
41949 949 Book of “ ASTM Standards, Part 4, s 886, 
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‘Add the carbolic acid and dilute with g 
water to 1-liter at 20 C (68 F). 


| the pe 

It ap 
entirel 
definit 


(ASM Committe on Paperand 

-_Eprror’s Nore. Methods of AST! R. H. Lace, Ditto, mments 
Paper Testing Meth nanship of der to solicit comm: 
— chairmanshi ly in order to so! ty. Com- 

of 
a 
: 
— 
man ¢ 


as 


= 


ar | 


By Society” s specifications. It also seems 


@ Allow the ink sails on iia specimen 
dry thoroughly, which generally re- 
quires about five minutes, then place and 
atmosphere “conditioned accordance center the design upon the rubber apron— 
Method D cloth of the abrading machine, being sure 
(>) Cut a piece of the Silicon Carbide ia that the cloth and spec imen ‘are ¢: arefully 
11% by 1 in., with the grain the short smoothed out. Lower the erasure head 
- dimension, and fold it, parallel to the grain Ds upon the | specimen and firmly tighten the — 
_ around one of the longer narrow edges of | - screws of the paper clamps to hold the 
the 1% by by H-in. rubber backing. specimen in place. Start the motor and 
‘Fit this combination into the erasure head | - determine the number of single strokes of 
with the abrasive cloth surface exposed, 
aking care not to crack k the absnsive face. 


“Method of Condit oning 
“Paper and Paper Board (ASTM Designa- 
tion: D 685). Tests shall be made in 


the « note the 


“of the specimen. "tees the stands or ink, 
draw upon it a cross-hatch line 1 in. long 
with long cross-hatchings spaced 
about }4 in. apart. Hold the drawing pen the cross-hatchings to a distance of 
set at an opening of 0.001 in., in a position 5 least 7s in. on either side, remove the spec 
‘aI perpendicular to the surface and use just men from the machine and carefully e: 


the lines including ‘the centerline 


enough pressure to draw a continuous line. 

The nibs of the pen should not be sharp 

- enough to cut the surface of the specimen. — 
‘Successful conduct of the test depends 
upon the proper relation of the paper and 

_ abrasive medium during the erasing proc- 

ess. To accomplish this, lower the erasure 
head with the abrasive cloth and bac king 
_joosely in place upon the rubber bed prior 
to inserting the specimen and hold the— 

"erasure head firmly in place but without 
_ downward pressure while tightening the 
_ gerew which holds the erasure head in a 

t position . of uniform contact wit with | the be bed. 


_ the specimen as before, and note the differ- 
ence in writing characteristics with special | 
attention to the tendency of the lines to 
a feather. Remove the abrasive cloth from 
machine, Li 
piece. 
Carry out a second om in th 


observations. Repeat the process" 


through. 


“1949 Book of ASTM Past 


a from each side of the paper and with and 


‘Across the grain. 


1, The report shall 


the head required to completely erase the ae 


same manner as the first one, making the | 


til th h bbed 
until as Tub ed 


inc 
Erasure number which shall al be the 


(2) Average thickness of sheet removed — 
inthefirsterasure, 
(3) Tendency of the sheet to fon! 

(4) Writing c characteristics of the erased 
(6) The number of strokes for 
erasure. 
APPENDIX 
The special type of instrumen . 
which has been designed especially for this 
test, and is shown in Fi ig. 1, simulates ved ie 
rolling and rubbing action ‘of the erasure 
procedure and is required for this a 
The available rotary types of 


ha erage number of strokes for each erasure, 


the tiret 


amine it. Rewrite upon the erased part of 


the relation of the first erasure to that of | 

- the remainder of the sheet in making the 


For routine mill tests, it is not pi 
i necessary to continue the test until the ; af 

paper is completely worn through. — In oy. 


this case, the number of strokes required — a 
for the first erasure and observations on 


gy) Make at least five joule, tests _ the condition of the erased portion of the a 


_ sheet, and on its writing a aftererase 


be deleted fromthe 
sentence. ~The definition of 
not require a change in form of the — 


the form of a . body 


first 


y” 


wW.N N. ‘—In_response to 
recuest from Mr. MeVetty, Chair- 
> of Subcommittee 3, Task Group 


= 


Strain. question the advisability of 


_E-1 on Methods of Testing, the follow- bilit 
limiting the definition of | strain to 


suggestions tor revision of defini- 
tions were sent to him by letter during 
= Thermal stress is a commonly used 
term; w hy not Ghictial strain? Time 


stress is used in photoelasticity + why 


- the pr period February, 1950 to June, 1951. 
It appears to me that it should be 
entirely possible to harmonize the 

definitions contained in a number of the | 
that the following sentence be added to — 
the definition: ‘That is, it is dimension-_ 
ak would also seem desirable at this 
time to include both nominal strain and 
true strain in the definition. = = 
Proportional Limit.—It would seem 
to be highly desirable to place the 
definition for proportional limit in bold- 
face type, in the same manner as elastic 

limit, “since the two terms currently 
“mean entirely different 

Yield Strength.- —It seems to me that 

the definition given is inconsistent with 
the method described for obtaining the 

~ It is suggested that the 

The this appeared in following ‘might be a suitable revision: 

66, discussion is invited ‘Y ield strength—the stress at w hich the 
material exhibits a offset from 


might well be revised i in several respects - 7 


that ‘Many new de’ definitions should 


Stress. s.—It i is s suggested t that separate 


definitions given for nominal | stress 
or —Itis suggested that 
whieh resist hange in 


address all commuuications to ASTM Head- 
quarters, 1916 Race 8t., Pa. 


986; 
1213; Part p. 1335. 


n of of to Methods 


deformations w hich stress. 


time strain? It is also "suggested 


of Testing” 


pes ensile e Strength. —It is suggested that 
4 the last word of the definition be 

changed to, “W ithstanding” and that 

the following phrase be added, “In a a 
conducted under pre- 
seribed conditions.” = 
-__-It is further suggested that the Jefini- 
tion differentiate between nominal ten- 

‘sile strength and true tensile strength, 

9 

as based on the cross-sectional area at 

Com 
just preceding apply also to the defini- 
tion of compressive strength. 
Modulus of Elasticity —I believe that 
words “elastic limit” are _incor- 
reetly used in this definition. It is my 

opinion that the ‘ ‘proportional limit” 
‘should be substituted, since materials 
 agram and yet be perfectly elastic. 
is. further suggested that the values ae 
defined should be called the “initial 
tangent modulus of elasticity” and that 
additional definitions be added covering 

the “secant modulus” and 
Other Definitions —I feel that sev 
definitions should be 


eof 


| 
— 
4 
— 
Aes 
— 
— 
_ ing and scuffing action is absent - 
i" A2. The result of the first erasure is in 
sd — 
with 
| 
the 
and — 
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.—l 
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Re 
4 
meee anics, University of is suggested because the methods the Per Cent € or 
Standards, Part 1, p. scribed do not include determination by tion, the residual elongation, the reduc- 
hnique, nor is this _tion i a, rate of straining, 
permanent set technique, nor Is this" In area, rave Of straining, rat 
i 


yield point, lower True Ultimate (or Tensile) Value of ASTM Note 
yield point.: Strength. —It is is suggested that Ge in SAMA Talk 
is also” suggested that Note definition for true tensile strength be 
appearing on page 594 of Method reworded as follows: “True wi 
638 — 49 T® included in the defini- strength is the true stress at rupture of 
for E 6. a tension ‘specimen as computed ‘rom Ol 
the ere sectional area at rupture at 
‘ag the point of fracture. of Science for the Future,” vhich was 
oF Test FoR Me he following terms seem to me to held at the annual |_ meeting of the proble: 
Te NSILE PROPERTIES OF PLastics entirely unnecessary: Unit Extension, ‘ientific Apparatus Makers Assn. in 
638 - 49 7) timate Extension, U timate Strain, Chicago. Mallett congratulated the collect 
Ultimate Unit Exten nsion, “Percentage apparatus industry 0 on the remarkable | solved 
see no no reason ‘including define Itimate Extension, Nominal Reduc- strides it had made in the development | tained 
| tions: _of terms both in the body of the tion f Area, ‘Nominal Unit Reduction “of new and improved apparatus during - quarte 
method, in Appendix, and also of Area, True Reduction of Area, True and since the war. In answer to a Pa. 


as part ‘of the 


yh 


under symbols. Reduction of Area. at quest made him to offer suggestions The: 


Tensile Stress 21. Upp per } Stress” and 29. _whie -h might facilitate “future progress in seri 
Lower Yield Stress. —In deference to better enable the industry to meet 


irieted usage of ‘the tern of its ‘tee allett ‘issue i 
| “yield point” it is suggested that the made three suggestions: The first was 


that the definition used in E 6 be sub- ‘stress’ be replaced by “point” to urge greater cooperation between 
titted. thee beingdefined. apparatus mi akers and the users of their 


Extension. Seems Rate of Loading.— —The follow ing products i in the de sign and preliminary 


sary to define the term “extension,’ ording i is suggested: Rate of evaluation of new : while the 
% 2(c) Strain (or Unit Extension). I ing is the time-rate of change in tensile | _ last was that so-called “price models” 


feel that the term ‘‘unit extension” is & load carried by the specimen and is’ be avoided. He pointed out that the : 
and should be be deleted. U nit equal to the slope « of a load versus time petroleum industry wishes to obtain Chara 
extension means to me an extension quality equipment minimum cost fatigu 


unit; that is, in., 1 ft, 1 mile. 25. Rate of Stressing. and is. interested in receiving i 


‘Again I feel that the more general — gested that this definition be reworded __ferior equipment at any 2 spent 
definition of strain as given in E 6 in the same manner as item 24. ae =" The second suggestion to apparatus 
would | preferable and the 27. Mean Rate of Stressing and 28. “makers w ith the rel: be 


equations given in the Appendix Ww ould True Rate of —It is sug- 


serve to illustrate the use of the defini- that items 25 and 26 cover the bodies. He stated in part: 


tion for a tension ‘specimen. cases described by 27 and 28 and that 
2(e) Percentage Elongation —1 think 27 and 28 have the disadvantage “... take this opportunity to urge 
this definition is preferable to the that they “gre me aningful and repro- reater pe irticipation in the activities 
commonly used value b: ased cole the rate of loading 
‘the residual extension after fracture, constant throughout: the interval of Society for Testing Materials. Being 


engaged in the refining of petroleum, we 
“because relaxation and other strain specified. For these reasons it is" “are very active in the work of ASTM 


phenomena affect the length obtained 28 be omitted. "mittee D-2 on Petroleum Products as well stresse 
after fracture. For some Materials use following as a pra actical as in the work of other ASTM Commit in resu 
would be very time sensitive. expedient: “Nominal rate of straining: tees. Through the work of this committee similar 
Ry term such as i ‘residual | “elongation”: ig the slope of a diagram of str ain versus and the parent Society some of you share | _ contro 

better t to use when the length time measured as the slope of a straight our responsibility for analy- 


tical methods and equipment. — "Those: metals 


of the curve just b below 1 the strain cor- | fatigue 
extension min after rupture limit of the stress-strain curve.” ASTM are making a valuable contribu- 
of a tension test specimen, expressed as a This procedure does not avoid the tion to the work of the Society ‘through | 

percentage of the original the plotting of curves and measuring slopes. their efforts to meet requirements for new 

measured elongating section. The It does, however, give one value of laboratory equipment. ... As industry 
length of the measured elongating s sec- quantity comparative e purposes. adopts, and the ASTM stand: ardizes, more 
tion must be stated. a gg ms Sh _ It is my opinion that it would be best bis and more instrumental methods of analy- 

2(i) Offset Yield Stress. —In defer- ‘sis, participation in the work of the ASTM 

i ence | to | the long-established use of the hen yous are unw Nine ts increasingly and profi- 
“yield strength” I suggest that to go to the trouble of plotting curves. — 


be called “offset ield our participation in . . . coo} ; 
th. A corresponding ter rate w vork also will result in establishing more 


Ss stre essing might be: “N ominal rate of realistic specifications “or manuf: wcturing: 
stressing the slope of a diagram of tolerances on laborator; apparatus.” 
Tensile Strength. — — 


“ 


specimen "Ww with ‘the w the stress-strain curve.” toy _ DETROIT—SPRING MEETING» 


Elastic Modulus.—As mentioned the 


See December issue of the ASTM 
in with E 6, it is felt should for news the 


| 
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h Pre from m ASTM ¢ Committees 
submitted by the technical concepts of the mechanism leading to the 
] committees of the Society hav e | been formation of a crack must be developed Statement of Unsolved Protiem Cos Contributed 
‘collected in a pamphlet ‘Some n- and correlated on a statistical basis before by Committee on. Lime 
solved Proble ms,” w hich may be ob- design “Problem: 
tained upon request to . ASTM Head-  Quicklin Ik by 
1916 Race St., Philadelphia | be eanathe we eed to Be Answered: = Quicklime, slaked to a putty ¢ or milk by 
What is the sequence of mechanical water, usually produces a suspension of 
These problems have been presente ‘d and strength changes that finely ‘div ided partic of Ca(OH): with 
- in series in the BULLETIN and will con- —»cur within the erystalline structure dur- an aver age particle size which is less than 1 ‘a 
tinue in the issues through 1952. This ing repeated stressing? micron. Occasionally, for unknown rea- 
includes: 2. Upon what factors does the statisti- sons, the lime will produce crystals of Ca- 
cal variation in fatigue life of a member (OH)s These are clear colorless hex- 
depend? agonal crystals and range in size up to 
8. Are the structural ments microns or even more. are 
and very slow in reaction. 


Notch nsitivi I 


a sal in Coppe r Alloy eal 4. a How « can tile fatigue life of a mem 
be 


scratch a mar the wire abrade 


ee eae r subje -cted to repeated stressing be pre- dies. If the lime is to be used as a chemi-— 


“Character dicted from a know vledge of the structure eal, for example, in the preparation of 


and the “average” mechanical strength — precipitated CaCO; or CaSO, pigments, — = 


characteristics of the poly crystalline ma- in lime 
tically ‘nothing is known | concern- — 
ing the conditions which cause or prev ent 
jus ments whic occur prior to t 1e forma- Theories,”’ Iron and Steel, Vol. 21 , October, 
A 
tion of a fatigue crack in a member sub- 1948, pp. Questions That Need to Be Answered: 
jected to repeated stress. Since metals . (2) Proceedings of the ‘ ‘Conference ad a Determination of the cause of the oc- 
crystalline, the random variations in ‘Fatigue . Metals” 


re rel crys Massac chusetts Institute of hnology, 


stresses; ‘this to statistical (3) J. AL Bennett, Study of the The. trade literature has occasional 
of tests of like specimens Effect of Fatigue Stressing on references to the formation of these 


i in n slaked lime putties « or slurries. 


similar conditions. The factors which _X-4130 Steel,” Proceedings, Am. Soc. crystals but apparently there are no re 


‘ 
control the statistical “average” fatigue Testing Mats., ol. 46, 693- 710 ences to any technical studies. 


metals must be known before the designer A iditional may tained from James Murray, Room 
machines can predict the most probable obtained T. J. Dolan, Talbot: Lab- 7-006, Massachusetts Institute of T 


fatigue strength of full-sized members sub- oratory, U Jniversity of Illinois, ‘Urt rbana, Tl nology, 39, 


50th. Anniversary ¥ Ye ear isa good year ar to suggest names for 


There is visible evidence of slip within 2 the ASTM Committee on 
- crystals at stress levels below the nominal — “3 hia 3,P P 

“elastic strength” of the metal. _ Some in- 


or ind 


microscopic readjustments— which take 

place within the metal during repeated 
stressing lead to _marked changes in 
characteristics | of the meta di d he foll bi 

» These are of prime importance in control- This company or individual is interested in the following subjects: 


ling the statistical dispersion in life of 3 indicate field of "activity, that is, petroleum, steels , non- ferrous, etc, ey ty ae 2 
“partic ular member under repeated | stres: . 


or in determining “fatigue 

| apni the member. Since the metal 

does not behave in accordance with the 

of homogeneity | and 
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"Effect Plastic on the ‘applied load the range stress at the construction are based on considerations of 
Sensitivity of Metals in Fatigue concentration? "manufacture: and structural services ; they 
‘oes this range of stress remain permit maximum contents of iron as im. 
Commitee on Fa stant after many repetitions of stress? purity so high in many cases as to render 
_ Is the fatigue behavior of the material unfit for use in magnetic in. 
Problem: the bottom of a notch, for a given stress even when the actual iron con. 


h range, the same as the behavior of a smooth tent is much less than allowable 


1 
specimen for the same stress range? Maximum. 
plastic flow at the bottom of a notch ~ 4. What tl 4: 
duces the stress concentration at this point fect of the residual Present State of of Knowledge: 
_ sufficient information available to make a 2 5. If there is an increase in fatigue 7 oratory of Frankford Arsena) sponsasdy terials 


research at Lehigh University to study the} 


above problem. A summary of this work cent 1 


Relates 
organiz 


Plated 


strength due to plastic deformation at the 
bottom ef a notch, can this effect be ap- 
plied to increase the fatigue strength te 


quantitative evaluation of this effect, 
oe hich — be of considerable practical 
value. Also, some recent work (1) has 

shown that w hile there is a large concentra-_ and field of 
tion of strain at points of stress concentra-— loads? 
when the local stress exceeds the yield per-nickel-zine alloys (nickel silver) are 


: has been presented in a paper by Butts and 
to 


‘mean stress and not the stress range at) It indicates also that in the cast copper- thi 
(1) Griffith, base alloys, three of the common commer 


these points. This indicates that the 
<< vestigation of the Effects of Plastic Flow _cial alloys, when properly heat er 
effect of such local deformation would have . » may “be wed. Howev er, Curran in = 


D.C., 


yy in a Tension Panel with a Circular Hole, 


Technical Note 1705, Nat. Advisory /Com- discussion of the above paper, indicated -mansh 
mittee for Aeronautics (1948). that the heat treatment necessary to re Labor: 
Present Stal State of Knowledge: J. T. Norton, D. Rosenthal, and — anyone 
Very little exact information exists on N faloof, “X- Ray D iffraction Study of 


touch 
under 
specifi 
strip, 
alumir 
steel, 
nickel- 


Fatigue of Notched Specimens,”’ Welding 
(2) utilizing X-ray techniques to During the last war, the only solution 


‘measure the residual stresses near a notch proposed was to restrict the iron conten 
correlate them with the fatigue be- (3) D. Rosenthal, Sines, and copper-alloy castings to such a low figure | 
—. _ These have shown that in some —Zizicas, “Effect of Residual Compression — that only primary metal might be used, 
@ases there is a beneficial effect of local Fatigue, Journal, Vol. Further research work is needed: 


this problem. Some studies have been Effect of Residual Compression on the Questions That Need to Be 


compressive stress set up a short distance Additional information r may be obtained 

below the bottom of the notch which de- from T. J. Dolan, Talbot Laboratory, rough group 
creases the of of the University of Illinois, Urbana, 2. To develop a ‘heat treatment that ore 

4 thotigh there waa no changein the number magnetic wit: | 

eyeles required to initiate the crack. Un- Magnetism in in Copper Alloys 3. Todevelop and the gr 

doubtedly more information can be ob- that The 

tained by a critical study of the extensive = ‘Statement of Unsolved Problem Contributed ‘+’ eal ar 
by Committee B-5 on Copper and Copper is not present in either wrought or cast ay 


metho 


Alloys, Cast and Wrought alloy. “cobalt 


= on the “effect of notches on fatigue 
properties, but most of these data are of al 


surface of the metal in the notched speci- 


1) “Allison Butts : and Paul L. all metho 
= “Magnetism in Copper Alloys: The | Beda 
si Effect of Iron as Impurity,” Proceedings, by the 1! 
Soc. Testing Mats., Vol. 49, p. 857, inforn 


mens was not the same as that in the mr _ Instruments containing compass needles ~ 
or other magnetic devices may be subject 
Questions That Need to Be Answered: 


error because of small amounts of 
-netism in housing, frames, and nearby 


How does the occurrence of plastic parts made of material ordinarily regarded a 
deformation near the bottom of a notch as nonmagnetic. Specifications for the the then Frankford Arsenal, the Naval Re | mittee 
affect the e relation een the a alloy instrument search Laboratory, and Carnegie Instill 


welcomed during the Society’s 50th Anniversary Year 


Des 


BULLETIN. 


re 
1 
— 
ipa 
— 
— 
— 
— 
— 
— 
|. 


- 


TECHNI 


es 


Meet 
FURTHER increase the 
“already broad scope of activities of 
Subcommittee VIII on Metallic Ma- 
terials for Radio Tubes and Incandes- 
cent Lamps, of ommittee 4 on 
Related Alloys, was ev videnced by the — 
organization of Section G on Clad and 
Plated Materials Used for Radio Tubes 
Lamp Uses at the recent 
this ‘committee in W fashington, 
-D.C., September 25 and 26. This new 3 
section is under the temporary chair-— 
-manship of F. J. Biondi, Bell 
Laboratories, Murray Hill, N. J., and- 
anyone interested participating in 
the work of this section should get in 
touch with Mr. Biondi. Presently 
under consideration i in section are 
for (a) nickel-clad steel 
trip, (b) nickel-plated 
~aluminum-clad steel strip, and 
steel, aluminum-clad ‘on one side. cand 
nickel- clad on the other. 
‘The interest in the activities of this 
group are apparent from the fact that 
than 20 members were | present 
"representing a 79 per cent : response from 
the groups: originally approached. 


cal analysis has developed analy tical | 
methods for the determination 


, Manganese, iron, and 
titanium electronic nickel. These 
methods ere approved by Committee 
B-4 and published as an appendix to 
1952 report of f the -committee— 
information only. . These methods : are” 
currently being reviewed by Com- 
mittee E-3 on Chemical Analysis of 
Metals. Meanw hile, the section is con- 
4 tinuing its work on methods of analysis 
of electronic nickel and is now « directing ; 
efforts toward the development of 
analytical procedures for the deter- 
mination of magnesium, aluminum, and 
silicon. In connection with the ‘spec tro- 
chemical analysis of electronic nickel, 
quantities of nickel oxide ‘two 
types of electronic nickel have 
seeumulated are stored at the 
| National Bureau of f Stand: ards. — Samples 
rd 


‘subsection on methods of « 


of these oxides are currently being dis- 
tributed to labor: atories for snalyeis sis, and 


if 
daboommittee on Contact ‘materials 
seems to show promise of at 


October 1952 


sting. of 
of of ¢ companies in n the 


ies terials including f 


he new Bibliography on E Electrical 


4 


_ supplements as well as the abstracts ts of 


Electrical Heating, 


topes of interest the electronics 


groups interested in heating and ‘resist- 


COMMITTEE 


the early beginnings of 


NOTE 


om 
| puters and went on to describe the dif. 

ferences between the so-called “analog” 
and “digital” type of computers. The Bi: 
actual operating time of the SEAC 
tungsten, and copper. ranges from 85 to 90 per r cent—24 hours 
been run using the ASTM St: andard — a day, 7 da ays a week. . The problems for 

Method for Life Test of Electrical Contact this ‘magnetic brain” are prepared by a 

Materials (B182). Inconnectionwiththe group of 50 mathematicians. The 

meeting of Subcommittee X on Conta act SEAC ’ is one of the largest computers 

Materials, H. R. Stauss of the Bureau country and up an aren 

of Ships presented an interesting talk 
on “Electrical Contact Transients in 

Simple Electrical Circuits. 

ASTM Tentativ ve Specifications for tubes. One che mont 

Round Chromium-Copper Wire for features: is that inv ‘olving the | efficient 

Electronic Devices (B 268 ~ 52 T) were use of the time of the working mathe- | 

submitted to the Soc iety for its ; ians. . As there is no means of 

proval at the Annual Meeting the de the length of time that 


robin testing of various contact ma- 

ine = coin silver, 
These tests have 


“Two new “specifications have either 
any Point et an be re moved from 

and the proposed tentativ problem ‘also being eight seconds. 
Contacts which will be available | efore 
the end of the year will embody not 
only | the abstracts which appeared in 


the original book in 1943, but the ma 
terial contained in the intervening — 


first of a group of such specifications, will take the machine to analyze the — 
WwW ork is now in “progress on specifica. problems, means been devised 
tions for tungsten and the problem at any stage 
w ires. be recorded on a tape similar to that 
eG | 
used in tape recording instruments. An 
a approved | by C ‘ommittee B-4 or are ae prob lem and its analysis up to ore 
currently to letter ballot of ‘the an 
committee. These include the recom- 
mended “practice for the sublimation = be resumed by this 
testing the electrical resistance the necessary time for reinitiation of 
“method of test for determining th 
Holds Big Meeting 3 
ing of C Committee D-23 on Cellulose 
and Cellulose Derivatives since ‘ite 
organization was held at Atlantic City 
articles which appeared in 1950. and September. 
In view of the increasing interest in th organization of the subcommittee os 
electronics field, the committee groups. Although this field of activ 
agreed that the “ASTM Standards on = just now being developed in ASTM, a 
tesistance and Re- through the organization of a separate % 
lated Alloys, which last appeared committee, a great deal of 
1 work has been under \ way for some time 1 
ai 
include pres as mica, such other. groups as the 
acetone, hardness testing and similar Chemical Society and the Technical 
Association. of the Pulp and Paper In- 
Subcommittee II on Cellulose has the 
largest organization and scope. 


field. This will result in a manual that 
will be of | interest | not only to those 


ance alloys, but to any one interested i in 


the manufacture of electronic tube com-— 


An interesting informal evening ses- 
on was held Thursday, September 25, 


bsor 


Be ta, Gamma 
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4 ps waseither complete orunder way. = 
J. Slutz on automatic computer 


a surveys and round- -robin tests, as well as primarily interested 
several test methods in various stages of materials. 


Subcommittee 


Constr 


—— ‘ating such activities as 


completion, in these several interlocking 
groups of Committee D- 23, ACS, and 
Subcommittee III on Organic Esters, 
with L. B. Genung as hes 
studied two existing ASTM 
hods f mn in order to include 
met 10ds or rev ision in order to include 


 havisture, pre-ac viscosity 


V on Inorganic E. sters, 
ith Karl Gilbert as the new chairman, 

repor ted a rev iew of ASTM — 

tions and Tests for Soluble Nitrocellu- 


Test 


ructions 


Su. THE property of peel was 


the subject of of considerable discussion at 
October m meeting of Committee C-19 
on Structural Sandwi ie ‘h Constructions 


Cambridge, ‘Those | pres- 
ent, a large attendance of members and 
guests, gained a better appreciation of 
fundamental thinking and research 


_Thecessary to measure and 


evaluate this property of peel which is 
defined as us. the property, applied to 
sandw ich constructions, of resisting 
separation of the face and core. 
he proposed tentative “metho for 
measuring peel resistance of sandw ich 
_ construction was presented i involving a 
"strip loading of the facing us sing any 


or mechanical testing 


Pll 


Tae term “vitreous” is 


drum testing apparatus were also de- 
and discussed. It is planned to 
circulate in draft form proposed meth- Pig 
ods covering the strip loading and the . 4 
drum types for further comment. 
+ Further test methods are needed for 4 


"evaluating core material and attention ware, since its organization in 1948, has 


_ will be given to the deve elopment of test. 
methods measuring» compr codon, 
delamination, shear, and heat 
Not much progress wen reported in” 
—* development of data on perform- 
and simulated service. A survey 
be made to. obtain details on the 
design of a sugyested cubicle for testing 
of sandwich construction. The interest 
of the committee will also: be solicited 
letter on the establishment of ex- 


sure sites. Data and experience will be 
collected on fatigue testing as a possible 


first step toward standard test methods. 


Gerard, New Univer 


lose D 301. ' This will be 


lose, and plans for a groupof la abors atories 
to analyze samples of sodium carboxy-_ 
; methyl cellulose on a statistical basis. — 


analys sis was au 


ns Meetings 4 


mittee . Class 


ware are. This has been a difficult project 


ture 


nitrocellulose 


JAD 
on Cellulose Ethers, 
R. 8. Apple as 1s Chairman, discussed 


proposed activity which will | include’ 


a review of ASTM methods developed 
by Committee D-) on Paint, Varnish, 
acquer and ated Products, the 
of methods now used with 
ethyl cellulose for use with methy] cellu-— 


new fi subcommittee on | ‘statistical 


at Sand 


=) 
test for 1 measuring 


This consists of a closed ey lindrical, 
tube which impact on a plate of 
sandwich construction is measured by 
the time Tequired to equalize built-up | 


pheric pressure when a paper jacket is = 
punctured. 

Several definitions of terms were > dis 
cussed and revised definitions of the 
terms “insert” and “sizing” will be 
submitted for letter ballot of the com- 
sification of core materials 
was agreed upon embodying present 


= of terms 


Definitions | Under Study by 


associated w with | the "several types of 
ceramic whiteware and is evaluated in 
terms of the ability of the w are to 
absorb water The e term ritrified”’ is 


Committee. C-21' ‘on Ceramic White- 


had as one of its major projects, the — 
definition | of the term “v itreous” 
other associated terms such as “Near- ion 
itreous,”’ “‘semi-yvitreous,” and “non- 


other terms relating to ceramic white- 


vitreous,” along with thirty odd 


and the Subcommittee on Nomencla- 
has spent much time on 
~ At the Fall meeting of the committee, 


“held at Bedford ‘Springs, Pa., on Sep- 
of ex tember significant adv: ance 
posure test. panels ‘at the ASTM expo- made tow ard agreement on how 


these particular terms might be defined © 

and be accepted by the entire industry. _ 

‘It was agreed to formulate and study 
‘chart in. which would be 


until the next meeting, as it was felt 


| thisperiod. 


“cl Co Ne? 
te next 1 neeting of the committee 


as far as possible. “Six: 7 


= 


spe 


used sy nonymously with this ‘term. the definitions. 


< and the vacuum method: 


prepared for the committee was deferred 


advisable to use them on a trial basis foy 


Permanent officers were ere elected as 
ae 
‘Chairman ‘Simmonds, 
Forest Products Laboratory 
Vice-Chairman—L. B. East. 
man Kodak Co. 


was planned for September, 1953, at the 
time of the American Chemical Society 
meeting in Chicago. 
und 


2) honeyeomb; (3) corrugated: 
(4) we vaffle: (5) foam; and (6) convolute, 
The honeycomb classification is further 
subdivided into expanded, preformed, 
and fluted | (parallel and cross) types. 
The foam classification is divided into 
p reformed and foamed-i in-place ty pes. of 
bs Two papers were presented cat the 


pressure within the tube with _atmos- committee dinner held : at. the Hotel 


“Plastic Foams,” by R.N. 


Bellev ue: 
Dow Chemical Co. # and 


Kennedy, 


‘formal acceptance of by-laws 


Proposed Qualifications ns and Quality 


‘ontrol of the Fabrication of a Metal 
Sandwich Wi ing Tip,” by Harold H. 


Rosenbaum, Conteoliddated Vultee Air 


The next meeting of the « committee is 
planned for : in Dallas, Tex. 


fication v 


type use. This chart. would then 


terms related to it, removing the 
objection: ible feature of including limits 


ii of the committee was the presentation 
of a proposed tents ative method of t test 
for determination of modulus of 
rupture of fired, cast, or r extruded white- 
ware products; review. of the results 
of the water absorption round-robin 
tests involving the boil and soak method | 
anda rev iew 
of the replies received to a question- 


be referred to in the definitions of | 


; 


naire circulated to establish the feasi- 


bility of developing an autoclave test 
method for checking the ‘tendency 


Ww rhiteware produc ts to. crazing. 


at is Hearing completion 


- terials in aie give an impetus to 
- this phase of activity which has not 


made much progress date 
1958 
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 arein 
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Thermosettin 


Resistanc 


Insu 


The conditions under which mls arc-resisting properties of materials are 
a2 determined can be varied by changing eit her the nature of the test atmos-_ 
phere, the form of electrode arrangement, or the nature of the discharge. 
—- The results of tests are presented which reveal that materials in general are 
more resistant to tracking in nit rogen, hydrogen, , and helium, 
ey and less resistant in an atmosphere containing 5 per cent chlorine, than they Y 
are in air alone. Are resistance is shown to decrease with increasing spec Boat 
- men temperature, the rate of decrease varying somewhat among materials. 
Studies of comparative tracking properties under continuous current arcs 
raised electrode conditions, and pulse ares are discussed and indicate the fol- 
me lowing: The order of materials is dependent not only upon the nature of the 
‘ dise harge and arrangement of electrodes but also upon the value of curre nt 
in a given type of are. A second criterion of are resistance is found in the 
- minimum current or power below which a material will not track. The 
= minimum tracking powers in the pulse and continuous are tests are shown — 
to be of the same order i in spite of the widely different levels of current and — 
ie voltage i in the two ares. It is concluded that ~ er is a more basic factor — 
= in determining bre: akdown than ‘are current. A calculation of energy con-— 
sumed i in promoting tracking r reveals that there are per 
at w tre is most efficiently initiated. 


a variety of test 


understanding of the 
ene 1 which ms aterials break down 
ander ares may not be -essenti: il to their 
Si intelligent use, a a know owledge at. least 
of the comparative perform: ance of vari-— 
types of insulation under diff ent -made in accounting, 
arcing conditions would seem to be al- of chemical and structur: ul differences, 
‘most indispensable. To provide such t the relative of mate rials to 
informati ion, users of insulation have de- 
vised a large ariety of are and tr: acking ch: anges in Ww hich may 
resistance tests, a _ number of whic h -oceur when tes n tests are run under d different — 
_are described in an illuminating paper by types of ares. Lacking a theoretical 
Yarsley and Grant (1).2— It is difficult ‘approach to the problem, the designer 
to. las ssify many methods: for evaluating must depend “upon experimental di ita 
the are and tracking resistance of a ma~ ': 


or - experi nee in choosing materials for 
g terial, but most of those in common use ~ applications requiring are resistance. 
depend either upon exposing a specimen 
3 fan arc drawn near its surface or upon 
the application: to the material of vhich simulate the conditions under 
_ trolytes or contaminants which enable. which the mater ial is to be used. A 
_ the passage of current AcTOSS the specie review of the work of other inv vestigators 
i at low \ voltage. In. been presented in a previous paper 
oceurred when, through the growth of Since 
carbonized: tracks or "trees (fusion are resistance materials have been 
5 the case of inorganic materials) ie and continue to be obtained almost in- 


sample itself becomes conduc ducting. variably by andard AS r M 


Method D 495-48 T,? it is ant | to 


DISCUSSION OF THIS PAPER IS 
test provides a reliable measure of rela- 


INVITED, either for publication or for the 
tive performance. Fortunately for 


tention of ‘the author. Address all communica-— 
ose who must ev valuate are resistance, 


Headquarters, 1916 Race St., 
Fhiladelphia3,Pa. 

are many mater ials which do not. 


oe * This is the second in a series of three articles — 


on Are Resistance. The first paper appeared in © 

ASTM Buuverin, No. 181, April, 1952, 
Tentative Method on Test | for High- Voltage 
Low-Current Are Resistance of Solid Electrical | 


Minnesota Mining and Co., 
‘8. Paul, Minn. 

Materials (D 495 — 48 7), 1949 


*The boldface numbers in 
to the list of references appende 
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q naterials can, depend critically: on the 


iature of the discharge to which they yo 


on the basis 


parentheses 
to this ‘en. 


Octobe 1952, 


Te esting -ondition ditions 


| 


values of are ae 


‘methods arises from the now acce pted 
fact that the comparative performance of Ns 


4 


are »xposed. Very little progress has 


Experience seems to indic ate that in 
cases only those tests are valid 


published data concerning the 


son] 


rac 


ating Materials 


tions cellulose urea aia mela-_ 
in the test scale by various chs anges 
in conditions, both materials exhibit 
a usefully high are resistance in a wide 
variety of tests. On 
- for want of theoretical understanding of 
are resistance, there is no way of pre- 1g 
-dicting from the evidence of one type of - 


a “new material will behave 


rent dise harges are anticipated. 
advantages of the method consist 
4 in reproducibility of test conditions and ee 
in toa w ide range of ma- 
ter ials. In these s there i 
probably ‘no other test more 
*nerally useful. disadvantages « of 
the ASTM method are common to all alee 
 are-resistance tests—namely, restricted 
significance and an inability. to furnish 
consistent and reproduc ible values for 24 
certain materials. hee 
For, or the reasons noted, none of the 
common trac king tests can bee onsidere 


stepwise of the “ASTM. ‘method 
and the use of a of values” which 
is expanded at the low end make statis-_ 
tical interpretation of the data difficult. — 
What is 1 more desirable i is a test w which 
permits materials to be cor compared over era 
range of values of the important vari- _ 
ables, Such ; a procedure not only facili- 
tates comparisons under varied con-— 
ditions but reveals trends which may 
‘differ among materials. Two of the 


studies discussed in this paper represent, 


attempts to provide such | information 
for “continuous low-current 


for pulse discharges having peak cur- 
rents in the neighborhoo ul of sev eral 
amperes, (It is expected to cent the 
results of ‘similar inv vestigation of 
radio- frequency corona resistance in 
report are data ‘the 
are resistance of varying specimen tem-— 


= and of substituting other gases 


for air in the test atmosphere. 
Although the work described consists 


.xperiments, their all hav ea 
on comparative tr: icking be- 


an attempt i is to indic ate the ger n- 


— 
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ast. 
to be overly sensitive to changes 
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—ARC RESIST. ANCE AT ELEVATED TEMPERATURES 
This report cannot provide the designer 
vith specific an: answers to the problem Material 
It can, however, suggest fac- 
tors ors that may be important when some- 7 i Mineral. | 2% oO = 
thing i is known about the probable ~ ‘4 | 127 (5) 
nature of the discharges to be expected 
and may provoke a cautious discrimina- Alpha- -cellulose....... BQ (5) 
in the interpretation of test results. 6) (5) 
The conditions ur under which. materials observ ations is in the av verage. 


_ either the nature of the test atmosphere s the increased above "The procedure varied slightly w 
or by the use of different forms of dis- 


125 C, postcuring becomes significant. different gases. For nitrogen and he- 
rious of ach sort are de- Blistering can occur at still higher - lium the desice: ator was evacuated to | 
peratures” resulting in possible incon- of mercury or less, after which the 
_ Sistencies. a Other sources of variation gn s to be used was admitted to a pres 
were fre uent occasions of serious al arc sure of one atmos rhere. This operatio 
_refer the techr ical details of each ration 
daa ‘which th climbing, eracking of the sample, and repeated for each test. Although 
y to the section i in whic the re- liffi | le h ti ad | ik 1] 
diffieulty in determining the end point the procedure described leaves approxi- 
when the carbonized area ‘burst into mately 1.3 per cent by volume of air in 


equipment, it has seemed 


ides two “testa he results of the study are rec orded difference was observed in ev acus ating: 
1 Table In general a consistent ‘the lowest pressure obtainable w ith 

and fillers. pre- to lower are resistance occurs as pump employer (approximately 
the tempera iture is ra raised. E Evidently mm). 2 or hydrogen the method was 


red by compression molding in positive 
d Ad compression molding in positive ‘the rate of decrease can vary among ma- __ similar but more drastic measures were 
molds 2- or 4-in. disks in accordance w ith 
terials. melamines appear superior taken to eliminate air, and provision 
n of the -manufac- = fa 
turer. this reape ct. The drop in asbestos. made to allow exposure of a fresh 
melamine from 181 sec at 25 C to 194 to the are without opening the 
OF. AmBIE ONDITIONS ‘sec at C i is not highly ‘significant, desic eator. The tests under chlorine re- 


Some- quired repeated evacuations followed by 


Elevated Temperature: at critically test py the admission of the proper amount of 


The effect of specimen temperature on chlorine. he volume (or parti al pres- 
resistance has been studied over the = sure) of chlorine was controle by shu 
from room temperature to 175 C. hen other air as as the ting off the gas: at a pressure increase 


Are-resistance test equipment eonform of per cent the ambient baro- 


at. 


ing to ASTM Method D 495-48 T was ‘oecur in n the values of are resistance ob- metric pressure. The complexity of the 


employed the electrodes mounted tained most materials. above proc edure necessitated that sev- 


in a thermostated oven. Details of the sults" of tests in nitrogen, helium, h - el ral tests be run between the scaveng- 
standard test circuit and general pro- “drogen, and 5 per cent chlorine are ing and refilling oper: ations. =«ff 
cedure have been briefly described in the -tabul ated in able Il. For all _N itrogen.— is to be noted that all 
first pape r under this title (2). Con- tests were” run atmospheric the materials tested except phenolics 
‘siderable effort Ww ras expe in an pressure with the sample and electrodes 


suitably ‘mounted i in aga in alr. Ozone ang nitro- 


attemp ot to obtain: consistent and re- oun 
producible results at temperatures above iccator. 


efforts were unrewarding. Variability TABLE I1.—EF OF VARIOUS GASES ON ARC RESISTANCE. 


in the values of a run increased with 

temperature, in many cases Are Resistance, sec (ASTM D495-48T) 

becoming so great to render average Air Nitrogen Helium | Hydrogen 5% Chlorine* 4 

‘The samples were preconditioned P henolics 

least 2 hr at the test temperature Mineral 


prior to testing. To avoid opening the 
oven during a 


Melamine 
specimen nen to be tested was 
is mounted on a turntable which could be 2 — 


through the floor of the oven. Before Glass-bonded Mica... .../306 
with a cloth to remove foreign particles, Alky: 
and at the beginning of tests on each” 
ie P Values for mais are not necessarily comparable with. ous for other gases for reasons given in tl e 


The of ations is indicated i in following average. 
¢ a two readings of asbestos melamine were obtained since the test was terminated by an explosion. 
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ute to the degradation of insulating 


long-time phenomenon and since bres ak- 


i 


¢iently ameliorated to overcome the 


helium atmosphere using a 10-ma are 


: considerably than that produced by 


“slight effects s. 


have resulted in a dissipation of heat — 


he decrease ine are re- 
sistance of all materials tested which re- 
sulted from the inclusion of 5 per cent 


chlorine in the test atmosphere is sur- 


charges: in ‘are, known to contrib- 
materials (3). But this is usually a 


down under ares can occur in a matter — 
of seconds, it seems | probable that, al- 
though the chemical products o of the 
discharge may contribute to a more 
sapid breakdown i in air than i in nitrogen, 
- additional effects are present. Likely the addition of chlorine. Since the 
_ factors are the absence a combustion, a milliameter employed to set the test 
ae current to 10 ma was a mov ing- -vane_ 
the amount of higher tran- instrument, the true rms current in the 
are can have been significantly higher — 
than the 10 ma ‘specified because of 
high- frequency y components. No modi- 
fication of the circuit could be found to 
eliminate the behavior referred to, sothat 
the results reported cannot be strictly 
compared to the values for other gases — 
and for air. Nevertheless, it is doubtful 


mica is perhaps t the most unexpected. 
However, subsequent investigation 
vealed that the are had become an al- 
continuous s series of 


sients in the arc, Evidently the test con-— 
ditions under nitrogen’ are not suffi-_ 


tracking ¢ sensitivity of phenolics. 
— Helium- —All materials tested in the 


showed significantly higher 
ance values than were obtained under 
any other gas. The improvement in 
phenc is particularly _notewor thy. 
it was found, bapeesa r, that the power 
dissipated in -10-ma helium arc is 


count for the increased sev verity the are 
hen chlorine is present. 
results do suggest, howeve or, that 
the dielectric strength of the ambient 
a10-ma air arc. The test was repeated gas can be significant in determi ning 
— using an are “current of of 18.6 8.6 ma, in an the time-to-track under an are of giv ren 
attempt to produce ce a power equivalent current. 
aad: the are voltage are conside 


to a 10-ma air are. atte er ms 
ably higher for the atmosphere contain- 


condition, wood-flour phe 
ing 5 per cent chlorine than for air : 


consistently on the first arc 
The ‘mineral- filled phenolic Ww vas, how- alone , characteristics probab ly due 


a 

ever, practically unaffected by the in- principally to the large coefficient of 
creased current, dropping only to 249 attachment of chlorine. : is 
Other m: terials showed similarly probable that gases having high diele 
An anomalous result tric: strength can effectiv ely 1 reduce 
was for alpha- cellulose melamine 
which improved greater than 
in the second test. 


Sparking or because greater arc power 
Since the change in current should 


results. He lium | w ith a low er dielectric 


= strength and are voltage improves arc 


equivalent to that produced by the 
The effect of chlo rine decre: 


stands ASTM method, some other 


explanation is neces essary to account for f “rapidly as the concentration is reduced 


reduced by the use of helium. The heat bestos melamine, 


the extraordinary increase in are re-— 


sistance time for mont materials Sev 


below 5 per cent so » that: at I per cent | 
t by volume ‘approximately the same are 
factors may responsible resistance values obtained 
Chemical attack by gaseous products found in the ‘standard test. : 
the discharge should be materially ms aterials, glass as- 
were also tested 
conduetiv ity of helium is about six the “same procedure using ox oxygen 
times that of air. Decomposition by place of chlorine. Tt was thought that 
combustion is. eliminated. The arc the rate of combustion might be some- 
voltage drop is less in helium than in what increased by the addition of chlo- 
air. may also be significant that the and that a similar effect should 


transient oscillations normally of con- therefore be observed with oxygen. 


that the process: of track initiation is the oxygen content of the test atmos- 


accelerated by the high | amplitude phere following the procedure employed 


at the of each half 


proved. Considerably higher than 


J 


transients normally present in the are for chlorine. 
Since small variations 


2 improved, the mineral phenolic much im 


resistance test equipment can have a 

sigificant effect on the results obtained 

a a of rigid s specifications i in a test 
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Mal values result fo for a all other materials, m4 


sparks upo mn 


that increased are power | alone can ac- 
Low- 


The breakdown voltage of the 
) down voltag 


current limiting resistance is — 7 


acking time ata giv en current, either 
ause they cause excessive tr: aansient 


At the higher currents, lower re- 


cedure and physical elements of the arc- 


5 assumption t that « a certain rating of some 
- materials is more valid than others is re- 


prising . The effect on glass-bonded quired a priori, so that the 


~ and physical eleme nts of | the test can — 
chosen to give the desired rating. 
_ As the choice would naturally be based — 
experience | with the behavior of 
materials in service, there is some assur 
that the test can provide, in 
case of a new material, at least ‘an es esti- 
mate of its arc-resisting properties under 
search purposes, a test is required 
which allows the quantitative com- 
parison of all materials under the same 
condition and permits controlled varia- 
tion in this condition in order that the 
be 


‘rates with which values change can 


Arc 


has bee een found | that 
voltage potential “transformer i is 


the al source e for the are, and 

resistance in 

can be 

electrodes at currents as low as 0.5 ma, 
The lowest current at which stable po Nee 

can be produced in the standard test _ 

somewhat less than 10 ma because the — 


in the primary. At currents below this 


v value, the are becomes a series of spark 


reactances. 200, 000 ohms are 
serted in the secondary of the standard 
test circuit, stable ares can be drawn at 
urrents as low as 4 ma. In addition 


_ quiter arc is obtained at the standard 


eurrentof10ma.) 

‘The circuit used for. 
are-resistance tests is shown in Fig. 1(a). on 
Resistance values found s suitable at each 


of the test currents are | given in ‘Table | 


sistance could be employed. _At cur- 

rents above 10 ma, the standard test an 

The spacing of the ‘standard electro 


shortened to 0.125 in. to reduce 
transients at low currents. ] 

periment indicated that electrode spa 


“ing was one of the few variables that has 
little effect. 


siderable amplitude are reatly re- However, no ‘significant change in 
duced in the helium arc. It is possible ww resistance was found upon increasing = ‘ 


our-inch disks of each 
| 


ESISTANCE VALUES FO 
CURRENT TESTS.° 


TABLE Il 


Current, 
2 


Ag are necessary if reproducibility 
750 — 
2 (9) | — 
31 (8) j 
— 
(17) — 
| 
— 
with 
ores 
— 
irin | | 
cant 
ting 
— 
the | | 
d by i 
pres i 
hut. — 
rease 
olies | 
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rine? f ig 
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value of 2200 ohms was employed for Re 
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~Stotic 


- left of all materials in Fig. 3 . Tow avoid 
confusion, rag phenolic and mold-. 
ing board are not included but follo 


= general trend shown in Fig. at 
the 


currer 


d, did not occur 
‘in all ten tests, some areas of the specie mine | 
"mens being apparently more resistant consis 
than others. Considering the incidence _ ma, 


of nontraec king as a fraction effective. _ In Fi 
up to. 


this ‘is recorded in ‘Table 
= Are Current, Cons} 
aterial 
cellul 
0.80 |. 


0.70.10 


M ATE RI ALS Nor AILING CONSIST. 
of m: 


“Mineral 
> Rag phenolic. . 
Wood-flour 
phenolic 
ransparent 
phenolic. 
Mineral alkyd 
Alpha- cellulose 
melamine 
Asbestos 
melamine. . 


m: 


is 
wh 
al 
Thee 


in wu 


Fig. 1. —Experimental Test Circuits. 
(a) Low-current continuous are equipment. f 
Pulse test generator, 


10 ma, since tracking w as ‘tos rapic This study provides proof of the 
for accurate ‘measurement. By making» fact th: at in many cases 
repeated checks and resharpening when a simple comparison of materials with 
Transp: arent any ev idence of dulling appeared, regard to are resistance cannot be made 
melamine “effort was ms ade to insure that the elec- en for a single type pe of discharge. 
a Diced phenolic molding board the mater male in Fig. 3 are consistently ii 
‘it will be noted that there are two pos- 


y trodes Ww continuously clean and 


ood-flour phenolic 
Alpha-cellulose melamine IT 


al alkyd ‘sharp. In genera ral such 


ones erode the electrodes very little, so that 


_ The volt-ampere values in Table IV 


7. Rag-filled 
Asbestos melamin 


were. obtained with 


electrostatic: 


sible criteria judging materials 


that one may not rank materials i inthe 
he most usu 


same order as another. Th I 


voltmeter r connected across the are and 
10. can serve as an estimate of are power. 
12. Aniline for maldehyde The are voltage at constant current may 
fluctuate consider:bly as the are spots 
Alpha-cellulose urea call shift around on the electrodes so th: at 
h of the the values shown are only approximate. 
were run on each “specimen, arting are power factor cannot be exactly. 
~ at the rim and progressing to the center. 7 ‘1.0 since the voltage wave form veontains 
In order to avoid heating the sample a high proportion “of odd harmonies ale 
to obviate “effect. that sev though the current is nearly 
h s of _ Tests results are shown in Figs. ¢ 2 and 
tested singly “first in the Failure considered to occur 
forward order and then the reverse when the sample tracked and the are 
order, and so forth, until ten values: had _-~Was extinguished. Mean values for all 
been ‘obtained for ‘each ms aterial. The a materials i in Fig. 2 fall below and to the 


s the 


nature of the: ‘material ‘materials TABLE IV —ARC VOLT-AMPERE VALUES 
tested immediately before a given speci- 
_ men can have an effect on the values ob-_ 
tained on that specimen. If this is true, as 
then condi itions in forw ard 


n 
ey 9. Mineral phenolic 


Time to sec 


Are Current 


Are Drop, 
ma 


volts 


U natable 


in all cases, av er- 
ages reported are means of all ten tests 
ona el In addition, most of the 4 


Fig. 2.—Tracking Times Under Continu- 
ous, Low-Current, 60-cycle Arcs for 


Resistant Materials. 


1 


the runs sat 7.5 ma 


at currents higher 


| 
— 
been 
"Th 
— phen 
— 
— — 
<u J 
— tw 400 


is the time to failure ‘under a agivencur- materi: ils are partic cular y sensitive to other effect. which continuous testing. 
rent; the second i is the minimum current — changes in the condition and sh: arpness ‘of one material can have on the elee- 
‘at which a material will track. Nor 1 of the electrodes. In addition the speed trodes. However, _ the shape of the 
of the materials in Pig. 3 tracked at are of phenolic tracking is in many cases distribution (rev aling a positive s skew- 
currents below 2 ma. __Asbestos mela- 80 rapid that accurat te. measurement ness) is probably characteristic of many on 
mine and mineral alkyd failed to track with a stop watch nnot be assured. mate erials, These and other similar 
consistently until currents of 5 and 12 A comparison with data obtained by the oe observations, together | with the — 
ma, ctive ‘ly, been reac hed. standard ASTM method reveals that at that low values are ‘more 
current is the order of materials the 
“up to3 ma, and flour phenolic Same as for teat : and ‘thi at, ance, suggest ‘ths at the geome trie 
and diced molding board phenolic would seem preferable to the arith- - 
(not shown) tracked at 0.5 ma. § Several of a 10-ma’ ‘metic mean as a statistic in comparing 
eurves cross indicating that the o order during early minutes of the standard materials for whic ‘h the of values 
of materi: als depends “on are current. test does not in face simulate -eontinu- is large. 
Conspicuous | as examples of the latter ous of lower current. Needless, 
are the superiority of the ureas over th say, only nee can justify the 
~ cellulose melamines at higher orl validity of a particular ur order. ok, atm organic materiais are exposed to 
and 1 the reversal in position of mineral a It may be of interest to compare the ares of Several amperes: or more for | 
alkyd with respect to asbestos mel: ae dispersion of data obtained in this ex- ti any length of time, so much damage is: 
mine and the ure: perimental test with the ASTM method. done that little discrimination among 
stepwise nature of the latter = is” possible. However, for 


nelamine curves eliminates much 1 variability by tending many applications in electrical power 
 eaneiiiadh il error was to confine values to small increments _ = ation, it is Geslowtite to learn some- 
-suspec values" for the slightly exceeding the 1-min intervals of es of suck 


specimens were checked at 7.5 and the test. Where constant conditions 
imes ma and confirmed the original data. imposed no discontinuities “are One consists in 1 exposing ma- 
lever It is thought that the factors responsible present to influence the values teris als to short pulses of high | current. 
less, for this effect involve the relative rates tained. Frequency polygons plotted The simplest method of generating such 
nd3, at whi h carbon is: formed d and removed from the data for two specimens of pulses employs : a condenser connect 
ares at different values of current. _alpha-cellulose urea I tested at 2 ma to a supply. through a ‘suitable re- 
erosion by the are of carbon residues are shown in Fig. 4 te number of ‘sistance. The electrodes Shunt ~ the 
in urea and melamine materials hs observa ations in the two sets are 100 condenser and the are pulses at a rate 


been described in a previous paper (2). — 136. _ Since the values of each set were mS principally dependent on the time con- 


Pe 


stant of the supply circuit. This <7 


sharp breaks in the curves for obtained by consecutive measurements 
transparent | phenolic and wood- -flour one specimen, these values “were is only qualitatively useful be cause 
phenolic are assumed to be due to ex- undoubtedly influenced by heating of as the sample degrades, the breakdow ae 

perimental error, since the phenolic the he sample and electrodes and by any voltage of of the electrode gap decreases 
dition any inductance ‘in the circuit 
causes a ose ‘illation during the 
in Fig. 1(b) was 
i q deta to overcome the disadvantages 
of the simple ¢ condenser discharge circuit 


and also, to make possible the measure- 


sec 


k, 


oc 


jmen 


to Tr 
Spec 


me 


4 


Coy, 
Sexy 


| 
Specimen 1—136 Specimen 2-100 obs obs “cell mid- pointe, seconds: 
c rrent, m 4, 27 etc. 
Times ‘Under Continuous Arcs for Are- Resist- 4. for Two Specimens of 
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All 
sntly 
ever, — 
and 
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tivity of the material to a certain value. 

Repetition Rate ior follows in a later section, Itt 
will be noted that although -alpha- 
- ower power than the similar melamine, 

Asbestos Meloine | phenolic i is noteworthy in two respects, 
4 Although at 110 and 120 pps single 
failures occurred five observa- 
tions, this material did not track con- 
 sistently until the highest power input 
available was reached. In addition, if 
this material was exposed to a lower 

power input before ‘testing at 130 pps, 
no failures could be produced, indicating 
A) 4 that ‘surface resin had been removed ex- 
‘posing the more resistant mineral filler, 
The same characteristic was noted for 
asbestos melamine and enabled the use 
. of a conditioned specimen as a non- | 
_ tracking material for calibration of the 
equipment. Specimens of ‘glass-filled 

silicone and mineral alkyd were in- 
cluded” in the study and proved non- 
40. 60 80 100 120. re tracking over the range av. ai 


sec 


‘ack, 


Time to Tra 


ment of are current and power. ‘The specimen of asbestos melamine con- _ te the electrodes are sito 0.012 in 


hie voltage ‘thyratron (677) served as a - ditioned to withstand the highest pow: er from the surface of the test specimen, 
switch and rectifier allowing only uni- input. A plot of are voltage versus the somewhat reduced _ heating effect 
directional current flow. The 884 current was obtained fr om an oscil- would be expected to cause a ‘relatively 
ratron— pulse generator could be for are voltage. ar small i mcrease in tracking time. Such i 


justed to produce Positive pulses to Peak currents were measured for alpha-cellulose urea and 


3 


fire the 677 7 at any | fixed rate betw een az pendently . Graphical _integr: ation on melamine and for asbestos melamine, of 


fir 
and 140 | pulses per second. ‘The in- the basis of an assumed half sine wave - 
dactance served both to limit the cur- the current wave form provided 
rent and to shape the pulse into a half values of pulse energy whic h were con- 
sine wave which facilitated the caleula- _-verted to average pow ers by multiplying. a 
The efficiency of the circuit is so low Five observations of time-to-track oni 
that very nearly all of the power is were obtained for each material at each __ast Cycle = | 
ultimately dissipated i in the series re- _ pulse rate at which it failed. Dis- 4 
between d-c supply and condenser. _— persion, as measured by the 
sistor pply = ge, 
As a consequence the value of this re- varied considerably between materials, 
not, without overloading poorest for the two phenolics and 
supply, be reduced sufficiently to vuleanized fiber but acceptable for the 
permit: the condenser t¢ to charge” to the _ melamines a and urea (poorest case of the 
same voltage at all repetition rates. latter was asbestos 20 pps, 
peak are dec ‘reases from 8.7 mean 6.8, range 4. 
amp at 20 pps to 3.55 amp at 30 pps The comparativ ‘performance 
a result. However, the average arc --various ‘materials is illustrated in Fig. 5. 
Se _ power ine increases from 1 approximately 1.2 he Again two criteria can serve to rate 
wat 20p pps to 4.2 w at 120 p pps as shown mater ials: the minimum current at 
in Fig. 5. _ Since the electrode spacing — 
employed was again 0. 125 in., the tracking | times at a ‘partioular 
powers shown are comparable: with those of arc power. Although the many 
a estimated for the continuous low-cur- _ breaks in the curve are not ; assumed * ae 
rent are test. pulse duration is to be reliable because of variability, 
principall y determined by the induct-— similar inflections are probably 
ance and capacitance and was constant characteristic of materials in this test as Are 
at 208 microseconds over the range of in the continuous current method. of Materials 
rates Pulse energy at "Since no variability was observed for Raised text 
rmined using cellulose melamine at 110 Pps, 
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which de: first two increase from stand- 

ard test values of 128 and 130 sec to | 4 
and 140 sec, respectively. The i incre: 

the asbeatos material is negligible. 
The behavior of phenolics i is -note- 


er Fig. 6 are plotted the tracking 


six materials under varying values" 
are current. this test th 
was interrupted at all values of ¢ 


according to the schedule specified 


method. will be noted that the are 
standard values of 2 and 8 sec to 123 and 


¢ particularly for the mineral-filled ma- 
terial. _A_ probable explanation 


this study, although the latter material 


_ isnot show! n in Fig. 6 to avoid confusion. 


Only nominal increases in the tracking | 
_ times of these materials result fr om rais- 
ing the electrodes. The poor are. re- 
sistance of wood-flour filler is worth 


siderably super ior (120 sec, . ASTM 

D 495-48 T) and in general follows the | 
alpha-cellulose urea plot in Fi ig. 
ior 
and Energy C ‘onsiderations: 


Since the order of | materials in 


resistance test varies with the nature more erosive effect of the latter, it 
y of the test conditions and ty pe of dis- a, suspected that the unidirectional are 


charge produced, one may inquire 
whether the value of are power required 
to promote tracking v =. -signifi- 
cantly betw een methods. present 


‘Mimeral......... 
times for the raised electrode condition 


- for the first 4 min of the standard AST = 


resistance | of wood- and mineral 
phenolics is increased from ty} pical 


sec and that this improvement holds 
the 1 range from 10 to 100 ma 


clusions thereon. However re- 
these e effects has been given in an 


Compressed disks of _wood-flour and to the tone 
alpha-cellulose fillers were included at power actor of the pulse arc, true oe 


TABLE 
POWER OR VOLT-AMPERES REQUIRED | 
‘TO P RODUC E TRACKING ON SEVEN 


Continuous Are, \Pulse Are, 
| watts 


terrupt or terminate the growth 


characteristics presumably common to 
4 call ‘mineral asbestos may give 


Phenolic 
Wood- flour 


we mt 
wee 


Alpha-cellulose.. . 
tos 
 Alpha-cellulose. . 
Silicone 
Glass fiver..... 


areas of carbonize residues» less sus- 


ceptible to the erosive action of the Pare. 


No failures occurred in} 


probably” permit the conditioning of 


“permit any ‘quite tentative 


sults justify some comment. 


_ surface resin at low power. In addition 
In this 
connection, because of the honunity 


to observations of this phenomenon in 
rs connection with the pulse are studies, . 


has been found that asbestos melamine 
power will be : assumed t to be somewhat 


values listed 
‘current and 
power factor 


less than the Vv volt-ampere- 
(for assumed sinusoidal 
a square wave voltage, the 


_is close to 90 per cent). 


The minimum tracking power for t the 


“| stand 9 volt-amperes or more in. the 
{ 
continuous current test. This is a 


properties | in the area of heat treatment. 


since alpha-cellulose filler is con. two alpha-cellulose filled resins AP- an be assumed to have deteriorated 


proximately equi tests. considerably. 


the other hand, at least twi le as 
much power is required in the pulse 


to produce fi failure in n both phenolics as as in 
the continuous current test. - Although 
this may be due either to a lower heating 


efficiency of the pulse method or to 
P ing in the continuous current test 


under pulses. Since 


current _responsib le. am The cathode 

ot appears to lay a in the early 
ppe are not conclusive and no further 


_ is the result of a greater mobility of the "Tracking is ev a function 


“question are limited to the continuous ei spot. High- speed, photographs pe power and time. The product of 
= 


For both tests minimum values of are | 
power sufficient to cause tracking prove 


_ Unexpectedly similar, despite the com- 
pletely dissimilar character of the dis- 

charges involved. he continuous are 
test employs alterns ating currents of the 


voltages u up to 2000 v. The discharge 


sists discontinuous unidirectional 

if pulses of current with peak values up to 

8 amp flowing at are Voltages as as low as 
— 60v. Although the average powers for 
both arcs are in the order of watts, 
average power during periods of current 
flow in the pulse test reaches several 

a Table 7 I lists observed ranges of the — 
minimum values of arc power or volt-— 
at Ww hich the seven materials 
studies will: track 


produced in the pulse are circuit con- — -filled materials do not reveal a 


of melamine tracking under pulse ares _ these two variables calcul: lated at it each of 


the energy input to the are necessary 


to that observed under continuous d-c 
arcs. Since this behavior is probably 
also characteristic of phenolics, 
of the latter u under unidire 
tional arcs any track- -initiating function 
of the cathode spot is absent. 
‘The comparative behaviors of the 


reveal a unidirectional progress ae ala the test currents | prov ides a measure 0 


consisten nt effec t, exce pt. that ral re reaches a minimum 


Tum tracking value. It is significant 


least for % four materials 


phenolics | and melamine to a greater 0} or 
lesser extent. hile glass. fiber 


“this range minor variations occur in the 
ene ney which are similar for the 


Partie les of filler may serve to in- 


LLETIN: 


cipient— tracks, In ad lition to those 


‘beneficial pe prope “serv 
supporting network which can render 


Observations of tracking on asbestos 

melamine support this proposition, since 

tracks on this material show less ev 

dence of pitting and interruption of the 

filled resin. However, all mineral filers 

higher are powers than the minimum De 

tracking value as a result of remov eee 


can be gradually conditioned to with- 


signific ant increase although its practic 
alue is somewhat doubtful since other 


Tequire more powe rer for 


served will allow equal power 
approximately 3. w in both tests, the 


at 
_ fillers raise the tracking power of both — several increments higher than the mini- 


q 
—i 
— 
| 
uine, | 4260 — 
the — 
ects. 
ingle ulse are test. 
nput 
ower 
Pps, 
ler, | 
ler, 
non- 
the 
| 
illed 
afi 
non-— 
— 
2 in. 
nen, 
ffect = 
vely 
e, of 
a 
— 
— 
7 tinuous are have been computed for — — 
of the better materials and are 
shown inTableVI. 
— 
x 
| energy value the tracking 4 4 ay 
_ thing, more resistant to the conditions suffi iently constant to | lin a 
inuous current arc. Prob- a fundamental characteristic usefu 
of the continuous curren 2 pomnarican of materiale Within 
ably an important property of a mineral 
_filler leading to higher tracking 


initiating the track. The weil 

sage constant amount of energy W hich 

the tracking process requires over a 

2 range current seems as 

search for the physical basis for these 

Be so might well serve as a starting 

point for a more extensive investiga- 


tion of : are resistance. 


_ physical basis « of such variations i rise to an apparent ine rease in arc — mate values of the minimum tracking | 


_ known and timing “uncertainties are resistance compared to: air values, the power and _ the tr: acking- 
it is the general const wth of ‘the q effect being par ticularly noteworthy energy (which may occur at con- 


ub titution of an siderably different current levels) re- 


quire many "times the of tracking 
to tracking energy must 


again increase since tracking time would tracking “time: “for all materials: Method Although this will 
not be expected to decrease to Zero however, this effect _ disappears as the 1. ’ ably preclude the use of the former for 
at higher concentration of chlorine is reduced to routine purposes, the results of the more 
1 per cent. . Are resistance is found to - extensive studies do indicate the need 


‘the current. decrease with increasing specimen tem- for caution and discrimination | in the 
calculation tenckin perature, the rates of decrease varying ‘interpretation of standard test data and 


somewhat among ms iterials. may suggest supplementary test meth-— 


‘Studies of t tracking behavior under ods when, for critical applications, 


continuous a a-c ares at currents as low ow as tracking time data are inadequ: ue. ow 
0.5 ma reveal that there are minimum tin 


values of are power below Ww hich ma- Acknowledgment: — 

terials will not track. . These \ values To C. H. Willis of the Department of 

in "ASTM Mathode 49% differ among materials and can serve Electrical Engineering and to many 
D which have since b as an in_alterna’ ite to tracking time for of the Plastics Laboratory of 
proved inaccur: rate (4). _ There is nev ever- comparing arc. resistance. _ The order 7un Princeton University, the author is 
theless a definite indication that there of tracking times of the materials tested _ considerably indebted for ic deas, criti- 

ig is at least one and perhaps two levels of is found to depend upon the level of are —_cism, and assistance in carrying out the | 
are pew er at which the are energy current or power employed. work and preparing this paper. 

. sumed in the initiation of the track The results of are-resistance tests un- The research described was sponsored 
goes through minimum. At these pulse discharges show effects similar jointly by the Army, Navy, and Air 


points the breakdow vn process is most to those noted for the continuous are Force under Signal Corps Contract: 
efficiently promoted. At levels below studies. In ‘Spite of the very different No. 
lowest minimum, energy is presum- nature of the two discharges, itisfound 
ably lost through thermal conductiv ity. that the same order of power is re- 
At higher powers the necessity for more quired to promote tracking in both tests. hed 


be extensive and perhaps Power is found to be a more funda-— REFERENCES 
“mental parameter in causing 


and W 


required for than a are current and makes possible in ‘Solid Insulating rant, 


The t ee required to initiate tracking — _ appear most efficient 1 in causing tracking. (2) M. Olyphant, Jr., Are Resistance: 

the standard -resistance calculation of the energy input to racking Processes in Thermo- 


4 setting Insulating Materials,” ASTM 
the are up to the start . tracking No. 181, p. 60, April, 196808 
in the con- (3) §. Whitehead, “Dielectric Breakdown 
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4 Standard of Test Are Resist tracking ‘energy y varies ‘only "slightly. 
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Eflorescence 


is vegneded by ‘some as simply an annoying, more-or-less to be disappearing. Other observations 
temporary, and superficial manifestation that occasionaliy appears on 4 of the contr ibution of sulfates have 
_ masonry walls. By others, the phenomenon is regarded as a symptom of been reported by the author. a 
ow hat may be a serious disintegrating disease. It may be relatively fugitive 7 ins A third special c case is listed here be- 
hen some of the soluble contents of the materials used in construction are soluble. 
to the surface. These may be removed by the first rain or may producing disruption. of concrete 
on the surface permanently, but harmlessly, as far as integrity of : Ikali silic 
the masonry is concerned. At times serious disintegration of masonry Sonry: alkali st ica formed Oy te 
- evident. An analysis is given of the factors contributing to efflorescent = action of alkalies (apparently also in- , 
Pheonomens. Some of them may also participate | in failures of protective lime) on opaline sands and cer- 
coatings over materials other than masonry. AL, ‘tain aggregates of -voleanie origin. 
and the osmotic pressure produces dis- 
stals- of low solubility. but of Table ealte that 
s in high ight diffractiv ity. The crystals found in efflorescent deposits end their 
= appearing ‘upon the surface or to obscure any other color cold and warm waters. 
ons, | foun within the pores of a masonry white. Otherwise they may h: ardly be 
structure . It is most obvious in th -regarded as harmful. 
 & winter by but may be observed throughout _ Another special case is the “cement gee? 


| 


the year followi ing. heavy v1 rains and drops bacillus’? formed by the action of sul- As a result of a | arge 


in temperature. A special case is lime fates on the hydrated calcium aluminate analyses, s,° it ean be stated that soluble 
- dissolved as hydroxide and brought to “= in hydrated portland cement. _ The salts: are frequently found in most of ; 

surface mostly when new asonry double salt so formed , calcium sulfo- the origin: al materials used in masonry 
construction has become saturated (Fig. aluminate, occupies far greater space const ruction, mostly as sulfates: 
1). This } hydroxide, being exposed to than the original single aluminate (Fi Stone and washed natural 


_ the air, soon carbonates ome forms mi- 2). ‘Moreover, it can undergo erystal _ may be essentially free of water-soluble 
so that it exerts two sorts of salts, although where sea water has been 


Presented at Fifty-f fifth Annual Meeting expansive force which are apt to be used in an aggregate, sodium 


4Consulting Specialist on Building Materials very disruptive to portland-cement chloride and other salts 


Somerville, N. J. This treatise products. After prolonged contact with to efflorescence. 
prepared at the request of the Efflorescence t the Ifs to t as 2 Li %y enti: all free oa 
of C-12 on Mortars. water, the sulfate seems separate . Limes are le 
Natural Building Stones; C-15, Masonry again and be leached away. _Petro- solubles other than calcium hydroxide 


=. 8. Hubbell and the auth ior (unpub- rosion of Portland-Cement Concrete with Special 
Reference to the Role of Crystal Pressure,” 


- 4Willard H. Parsons and Herbert Insley, 


concrete pavements w ith the sizeof on Alkali-Aggregate Reaction.” 
crystals” up period which Journal, Am. Concrete Inst., April, 1948, p. 625. 

5 Andereg , Peffer, Judy, and Huber, * ndiana 
Limestone Efflorescence and Staining,” Bul- 


Ww. ‘The acillus,”” Engi- letin 33, Purdue U Engineering 


lished) | hs ave correlated the age of roceedings, Am. Concrete Inst., Vol. 25 (1929). 


—Dr.B Bonnell of the British Building Station Indicates Panel 
from the Has Causes Panel Expansion. 
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Nitrate Ca(NO3)4H20 © 
Sulfate CaSO.2H20 
various silicates 

Carbonate M 

Chloride MgCl 26H20 

Hydroxide Mg(OH)2 
Nitrate Mg(NOs)26H:0 
Sulfate 

various silicates 

Nitrate NaNOs 


various silicates 
Nitrate 
Carbonate NazCO:10H20 
Sulfate 


{Carbonate 
Sulfate 
Chloride KCL 


Vanadate 


various silicates 


3. Alkalies in -varyi ‘amounts in 
Portland “cement de contribute to 


“hydration 1 may also gate th the 
Ceramic units, ¢ upon 
im -— the nature of the raw material and the 
degree of burning, may contribute 
Natural stones, from. contact with 
-_Efflorescences 1 resulting from ms many of 
these salts tend to appear early in ‘the — 
life of the structure and are usually re ela- 
tively fugitive. Lime changing to car- 
donate i is more permanent; alts found 


pearance quite slowly. 


One of the continuing ‘a 


troublesome efflorescence i is the ground 


will continue to soluble 


ata rate dependent upon the magnitude | 
continuity of the capillary system n of 


both the soil and the construction and | 
upon weather conditions. _Even such 
dense stones as granites, 2 
_ marbles are subjected in varying degree 
-efflor orescent action. To prevent all 
-eapillary contact with the ground re-— 
quires proper ma materials carefully applied 
and is” often more difficult than 


usually appreciated. _ The wick action of a 
in contact with ground results sg 


ss in the continuing accumulation of salts — 

within a few feet of the contact. 

ss Means that old basement walls are likely 


to contain large amounts salts, both 


0.0015 at 25C 


ground water, all contain at least traces om Foc 


his 


Le 
0c 0.08 
24 0d! 0.22 


Cc 
j 


st 


7 Eafe 


soluble 


id. 


| 


Another very source 


efflorescent material is rain water, Fi 

‘Arthur Hockman and Daniel W. Kes. 
“Thermal and Moisture Expansion Studies o 

on Domestic Granites,"’ Jourral of Research, 
vat. Bureau Vol. 


44, 1950, (RP 


Fig. 5. —Sandstone Copi 
ASTM BU LLE 


rag 2 


this 
> into : 
hydroxide, which soon turns to ca fo 
_ Fig. 4.—Mortar Full of Sulfates from Rain Penetration Note mortar debris on box. 
| 
. = ngs Have Permitted Rain Penetration. a 


6.—Efflores 


Window Sills. | 


have shown considerable 
amounts of sulfur acids in rain water. 
In the Summer these may be more-or- 
‘Jess neutralized by calcareous dusts; 
put in Winter the rains are quite corro- 

at least in the northeastern: part of 
country. Any rain Ww ‘ater getting 
into a masonry structure through the 
-jnnumerable openings found | between 
units and mortar® brings in a bit of acid ¥ 
to form calcium, m: ignesium, or alkali 
“sulfates. These salts often accumulate 
with time, and the older the buildings 
greater i 
In: 


courses (Fig. 7). avoid such ingress, 
all such architectural details should be 
provided with flashing underneath, 

_ which should come not merely to li 


1e 


to form a drip. 
Much moisture also enters masonry 
wall as vapor from the interior 
~ accumulates there as it condenses. 


materi: al. troubles are 


perienced along our Atlantic coast and 
Tue Rowe or Tan WATER 
EFFLORESCENT ACTION 
ay 


the solvent for the soluble, Without water in the wall, there 


action. If the moisture that is so apt t« 

ported to the surface where they accu- et in could be rapidly removed, a large 
mulate as the w ater evaporates. Ww ater part of the present troubles w ould 
promotes solution and recrystallization; avoided. Moisture can be eliminated 
_ the little crystals grow into large ones. 

In addition to entrance from the 
through the face « of the 

Masonry walls, considerable water gets 
into the wall ‘through co copings (Fig. 

(Fig. 6), and 1 stone belt 


as the vehicle by which they are trans- 


ie w ith weep holes at the bottom are ex- 


window sills” 


9.—No Drip Under C 
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This action ‘is ‘more i insidious and far 
reaching than is s generally ‘realized “ie: from the surface 


efflorescence-producing It serves Would be ‘trouble from efflorescent 


from a wall by ‘drainage and by evi apora- 
tion. Continuous w ithin-wall cavities 


ey They not only 
7 excess water to drain away, 


alts surface, but should definitely extend 
of efflores- outward and downward about an inch prov ‘ded, ‘it | to 
nothing to interfere with the breathing 


of the wall. The old timers said that 


r and a masonry wall must breathe. Hard- 


burned ceramic units with glazed sur- 

faces reduce the transpiration of mois- 

and may con- 


re tzibute to the production of a condition — 


favorable for accentuated -efflorescent 


action. Water sufficient to freeze may % 
* Anderegg, “Watertight Brick Masonry,” 
Arch. Record, September, 1931. ‘‘Watertight 
‘Terra Cotta,” Journal, Am. Society, 
‘Vol. 16, p. 634 
Harry C. Plummer and Leslie Reardon, 
tural 
1943. 
ressive 


— 
4 
— 
a 
an 
— 
— 

snow soaked into wall and froze. 
| = 


Fig. At other times, the 


‘Fig. 10. Water Accumulate Where Adequate “Breathing” Is Is Prevented 


experiment 


e wall a Masonry, 
cause cracking of the wall as shown in arried out re see whether it 1 will | inter- 
-fere with breathing g. This can be: done 


yater 
promote corrosion of structural steel, 


which results in expansion and cracking 

4. FFLORESCENCE 


* of the so-called “colliga 
films of low ‘vapor transmission rate is. 


tive properties’ of solutions 

likely to be very injurious to the health form efflorescence 

the wall. Some of the newer plastic a 

emulsions seem to have the ability 
1 breathing. Before p. 71. Also ‘ 

y surface ation is applied 


tive coatings 
over a masonry wall to for m continuous 


The application of protect 


O. Anderegg, op stin 
ASTM } 


get, 


is quite pertinent in 


Surface WwW ater- 
to. 156, January, 
‘Results on Testing es 


tivity 
tribut 
water 

yapor 
to blis 
freeziz 
impor 
r 


Crystals of the Brick Surfaces Rendered 
Water Repellent by Silicone Treatment, 
a takes an unusual combination of con- 

ditions to this effect. 


‘Fig. —Exf: liation by 


fates, 
tions 


reach. 
the gr 
and w 
eonfin 


Fig. 12.—When the Lime Mortar in This 
_ Old Masonry Wall Disintegrated, Some of 
. Joints Were Repointed With Cement 
Mortar. Then the adjacent bricks began © 
to deteriorate, because the mortar was 
new stouter and denser than the bricks. — 
understanding efflorescent phenomena, 
bs These colligative properties include the 
effect of the concentration of the solu- f 
tion ¢ on osmotic pressure, vapor pressure 
wate and freezing point lowering. a 
oncentration increases as. moisture 
evaporates and raises the osmotic pres- 
sure . T here is a force driving any water 
asonr 7 
in the m: isonry toward the surface w ‘here 


the solution has become concentrated — 


‘mate! 
cent 
sto 

tion b 
Ma 
diseor 
slowi 
soluti 
stren, 
by evapor ation. _ Where a masonry sur- ‘to the 
face has been | covered with a paint film, 
the osmotic pressure tends form 
blisters and forces the applied film off 
bodily, Fig. 10. Iti is suggested that 

_ addition to raising ground water to the 
tops of the . tallest t trees, this mechanism, 

ie to which the soluble salts are a con- 
cn tributing factor, may also be a similar 


- factor in the blistering of paint applied 


spots often appear on 

i walls and other enclosed spaces 

high humidity may occur. The com- 

‘mon reaction is that the wall has leaked 


= moisture from has 
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— great. 

a 

— ig. 13.— integration Due to Efflorescence i eri Ifthe 


spots can be seen . Of course, conden- 
gation may occur ‘ur generally over a cellar . 
in damp weather in the Summer, 
the high heat capacity and heat conduc- 
_ tivity of the w all being important con- 
tributing factors. rs. Condensation of any 
water permeating a surface film by 
vapor pressure lowering may contribute 
toblisterformation, 
_— ‘The effect of the salt concentra ration on 
freezing point low ering is probably 
 jmportant, but under certain conditions» 
F may resist freezing of water and actu: ally 
some protection to the wall against 


the resultant hydraulic pressures. sii 


Laws or CrystTaL GRow 


_ The laws of erystal growth ar are very” 
important w ith reference to efflorescent 
-qrystal pressure. In the first place, 
molecular forces involved in their grow th 
are great, of the order of 100,000 psi or 
‘more. Many cryst als 8, especially sul- 
tions more readily other 
in content: and 


Ss 


profoundly “affect erysti <4 

growth habit and the size which they may 

reach. These influences tend to cause 
i! the growth of elongated sulfate crystals, 

and when they continue to grow within a 
“confined space they exert pressure; (00 

- great for masonry materials to withstand, 

Fig. 11. Of course, the stronger the 
im material, the better it will resist efflores- 


pores, W ill last 
slowing down the movement of these 
| solutions. Often masonry materials 
are W veak because they are porous, their 
strength apparently being proportional — 
tothe density and inversely proportional 
_ to the pore space. For these two rea- _ 
ns dense materials” resist effloresce 
disintegration better, but the i impro 
ment is only relative. 
The effect of of temperature on the 
drops very slowly the 
stals also grow quite slowly on a 
few nuclei, so that there 
is formed a smaller number of compara- a 
tiv rely large ery ystals which produce great 
aggregated pressure. The author has” 
developed an | accelerated test for the 


well-developed crystals ranging from } to 


cent solution of sodium sulfate and it is warmed todissolvethecrys- 


Fig. —The Germans Also Have Troubles. They sometimes use the word é 


changes in ‘the niles air are slowed 


t is oh per a ae provided with at least tals. It takes a very rugged material to down by the high heat capacity of the 


in, of minera. 

‘specimen to be studied is immersed in the 
- solution, which is then placedinarefrigera- § tween immersions. Often atmospheric 
tor running at, say,0 F. After one week, conditions promote slow crystal 
the pail is opened and found to be full of Ay and _ develop high pressures. 


wool insulation. The dry _ withstand a dozen cycles of this treatment,  w all, which encouraged the oriented 


= 
2 
ked. 


‘ore 
method which | been found 
3 useful in preparing a concrete » surface 
for painting should be useful in reducing 
solubilitie of the salts present, 
Burnett and Fow ler”? have found that 
when a solution of 2 per cent zinc chlo. 
ape plus 3 per cent phosphoric ac eid is 
flowed on a concrete surface, it can be 
painted after drying with greatly in. 
creased freedom from blistering or 
saponification. A study is being made 
- of the possibilities of such 2 ; treatment 
applied to a basement wall of cinder 
where efflorescent crystal pres. 
off considerable areas 
ofa cement-bs ase waterproofer, 
In ‘Winter efflorescence is generally 
much m more prominent than in Summer, 
In the first place, Winter rains contain 
higher concentrations of sulfur acids to 
salts. The wall may be 


and seeping nward copings, 
window sills, and stone belt courses 

_ which have not been adequately flashed. 
oe At the conclusion of the storm, the 
~ temperature frequently drops and the 

_ surface of the wall becomes chilled by 
5 contact with colder air and by § giving up : 

the heat required by any water evaporat- 
Fi s the best method to use in removing the ing. The solubility of most of the salts 
accumulation of ‘soluble salts often present falls, the solution becomes 
treatments: at reduce breathing in old asonry. a ‘saturated, and ery: stals start to grow, 
_ to promote crystal growth. They are, Trouble can be anticipated ith  Thei increase in concentration raises the 
however, likely to be ve deleterious to 4 

y ry porous basement walls, Ww here excessive osmotic pressure, pr obably more rapidly 
the integrity of the masonry. wetness occurs, which may hav e re- any temperature drop would tend 


is suggested that any treatment to sulted f ding 1 


_10G, E. Burnett and A. L. Fowler, ‘‘Painting 
especially here an appreciable amount Concrete Surfaces with Special Reference 


= of soluble salts has a accumulated, will aid » to Pretreatment,’’ Journal, Am. Concrete Inst, 


Fig. 16. all Very Ancient Outenesian, of Sandstone it in Black Hand Gorge, Licking soo 
Ohio, Greatly Disintegrated by Efflorescent Crystal Pressure. The salt deposit seen on the 
surface is mostly calcium sulfate. _ Much more is found in the Pores b behind the the surface 


tunity for oriented grow th. 


_ the house or failure to’ drain off down- 


Vol. 18, No. 6, June, 1947, p. 1077. 
cent crystal pressure developing 7 


behind that crust, Fig. 11. In certain 


caleareous systems, including lime- 3 


ency of dissolved ‘calcium bicarbonate 
lime changing to carbonate, as 
ev aporation proceeds, will aid in build- 
ing up such a crust and favor spalling. 

_ Where a surface layer of masonry has . 
rendered water-repellent, as by 
treating with certain silicone solutions, — 
—— salts already present in the masonry © 
will accumulate just inside the water = 

repellant region and may cause exfolia- 

Fig. . Where water-1 -repellent: 
surface coatings of cement or mortar — 
been applied over masonry 

taining soluble salts, similar ar gpallings a 

have been observed. eae 

old masonry, the presence of large | 
ayy 
ecumulations of soluble salts makes 


proper additional protection quite diffi- 
cult. Some good may be done by first 
wire-brushing the surface and then 
down at intervals of week | 


to permit: the water that has pene- 


trated the wall to bring the salts to the - ves . 


‘surface as drying takes place. Bt A Sys- —s Fig. 1. —The Face of a Sandstone Quarry in Black Hand Gorge After About 30 yr Exposure 
tematic study should be made to find Coated with Calcium Sulfate Efflorescence in the of 1951. 


“hav 
— 
— 
of 
— | 
ber 
Lang 


in 
ture and inerease in in ‘tend 
to condense any vapor formed within _ 
the interior of the walls into the pores Ve 
near the surface. The surface tension is 
increased 80 that larger pores may 
become filled. As evaporation pro-— 
neds, the soluble salts are prec ipitated 
ina ring: around each pore. The 
‘continues to gr TOW -outw 


efflorescence follow ing 


It is gener nerally_ by who 
have made a careful study that most 
masonry disintegration is. caused by 
efflorescent _erystal pressure. In the 
aggregate, in this country alone, this 
may amount to millions of in 


damage every year. Britain," 


those details which will the 

tration of rain water and ground mois- 
ture to a minimum. In addition, 
should be taken to provide an escape 


such asa continuous ity 


ipidly 

ainting scussion of th 


ference 
> Inst., 


‘Di 
R. R. Rogers. *_This article 
of considerable interest to us because 
we feel that the importance ¢ of proper ly ag 
treating the test panels prior to coat- a 
ing can hardly be overestimated a 
Sin We agree that the sanding or abrad- i 
ing of tent w ould not give satis- 


Ripping in “solve ent and. then iping 
with rags saturated with solvent. 


e adopted ‘the following 
_ procedure for treating new steel panels 


those which have been us sed 


"may be ‘on the the panel 
_ by degreasing in tricklorethylene or ‘by 

Blast the ps anels w ith N 
f _ fused alumina grit at a pressure of = 


removed and the has a 


i -uniformappearance. 
tg thereafter /serub the e 


~ 


or Paint.” * AST Bucuetin, No. 178, Decem- 


osur 


of Steel Test Panels 
ber, 1951, 50 (TP 244). 

Dept. Mines Technical | Surveys, 

3 


while immersed in trichlorethy lene 


While still warm, store 


little opportunity to reach the 
of the 


with we eep holes suit-— 

aa pl: alk to get all moisture out as 


G. R. Bonnell ‘and w. R. Pippard 

Defects in Brickwork, 

Studies, Bull. No. 9, His Mahoty's. Stationery 

Office, London (1950). 


nay ‘hen seen on m: any natural rock 
croppings | as shown in ‘Pigs. to 


Efflorescency e seems to be a potent mech- 


anism of breaking down rocks. 
we ky ie 


a 


ePaper on. Cleaning 


thoroughly \ with a bi 
er, 
. Immediately thereafter treat the particularly difficult. Since 
panels in trichlorethylene vapor tion we been well 


Wrap the panels in clean white 


uid. 


| 

paper while still warm | from the de- 

igh. Mr. THOMAS Rice (At Luthor’ Closure). 

the a have not had the opportunity to 

wrapped panels” ina desice until the procedure Mr r. Rogers recom-— 

However, , it would appear that the 


7. Coat the panels as soon as pos- 
alumina blasting would cause an abra- 


ble, certainly not more than three 
days after they have been placed in the 


7 


on of the panel surface, wh hich h hhe 


States would not be sat isfactory. 
‘Being an’ artificially produced mate- Also, members of Group 1 on Prep- 
rial, fused alumina grit does not vary of Steel Test Panels for Paint 
materi: ally from batch to batch. have found that_ dry polishing with 
does not shatter readies cloth is necessary to ol 
ordinary sand. Any fine particles anels free from cmudge, regardless 
fused alumina or ‘steel are removed of how w thoroughly the panels have 0 ie 
from the surface by the scrubbing previously ‘cleaned either 
trichlorethylene liquid” and rinsing in degreasing or by solvent 
Furthermore, eral ‘of the 


the vapor degreaser. Moist air has e 
‘members “have found that 
i 


a dip 


‘stored in the hs always. the 


panel before it 


desiccator. 


At first sight this procedure may ap- 
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Dut of a Sandstone 
ished, ‘ — 
the 5, are having similar troubles. 
ed by yy drainage and a 
> salt 4 4 
come — 
er | fe 
——— 
— g of otee! lest Panels for Paint ora Lo 
— 
— 
— 
— 
sts deseri in the ps 


Statistica 


sis th 


ht Gold 


ec anica 


al 


Jenta 


en A statistical analy: sis was carried out on certain mechanical | properties of — 
oe and wrought gold dental alloys. Data obtained from manufacturers’ 
_ charts were considered, as were data determined experimentally, = 
_ Linear correlations were found for proportional limit and pace strength, 
proportional limit and Bri: hardness number , and t tensile strength and 
_ Brinell hardness number. These correlations are given in graphical form, er’ 
together with the 5 per cent limits of error. 
‘The most satisfactory relationship was found to be for proport ional limit Be 
and tensile strength. A pronounced scatter was noted when Brinell a 
rane number was considered. _It is felt that control of such factors as_ a 
heat treatment and the method of conducting the mechanical tests would — ry 
reduce the scatter to a marked degree. ‘This is by -experi- 


Such data are e subject to statistical 


detect | behavior in gold all 


among: such mechanical properties as 
hardness, yield strength, and nsile 
strength in vai ar ious steels 
_ wise, Tabor (2,3) has determined a 


‘similar relationship for the ‘non-ferrous 


Tee ‘materials, and he postulated that such 


should exist for all plastic 


metals. 


previous inv estigation (4) reported 
linear correlation betw een any two of | 
these properties, but results were based 
+ on only four manufacturers’ products 
“covering twelve compositions. Linear 


tween tensile ‘Strength 2 and diamond 
pyramid hardness, proportional limit 


and tensile strength, and proportional 


pyramid hardness. 
a Howev er, the values covered a limited 


limit and diamond 


‘range, so it was believed that a considera- enty-f five tests made. T 


of the ‘manufacturers’ data would 
a prove of interest. As a result, the 
properties appearing on 
the phy sical properties charts oe ra 


nine different dental gold manufac: 


turers were considered. The | 


proper- 

investigated “consisted of Brinell 
‘tensile strength for both ca: 

on definite correlations have been 


= 


relationships were found to exist be- 


analysis, analy 
oys. 


cal Propet 
Alloys’ 


of Ce 


Baker and Co. N.. J. (17), 
indy and Harman, Chicago, III. (7 ) Ay 
: aa _F. Jelenko and Co., New York 
J. M. Ney Co., Hartford, Conn. (18) 
Spyco Smelting | and ‘Refining | Co., 
Minneapolis, Minn. (13) 
I. Stern and Co., Ine. 
Vernon-Eenshoff Co. ittsburg 
White Dental Manufacturing 
"Philadelphia, og 
The results used were those appearing 


a sumed that: avel erage Vv alue 


Nos attempt is mi to 


of alloy composition, and further 
Like- variables" are the 


methods of the manufacturers. 
Therefore, 

correlation observed 
‘ “? ith this in mind, analyses of corre 
lation ms to determine the 
regression lines. ‘Analyses of variance 

and significance tests were also con-— 
ducted, plus a determination of the 

andard deviation: of the dependent 


om the regres sion lines. 
Marerrats: 
“The experimental results were de- 


 seribed in a 


previous report (4). A total 
of twelve alloys was investigated and 
hese 
a alloys w were furnished by the following 


Handy and Harman, Chicago, Ill 
M. Ney Co., Hartford, Conn. 
Spyco Smelting “Refining | Co Be, 
“Minneapolis, 
8. White Dental 
., Philadelphia, Pa: 
The statistical analysis of the values 


reported by the manufacturers was 
based on a mi: uximum of 226 conditions 


production and test 


‘it is. felt that 


. 


since it is not the purpose of 

this report to differentiate between 

ANALYSES AND Tuer HODS 


The mechanical properties of the 


= 
me 


would be fund: - experimental a alloys, as well as the pro- | 
mental to the gold alloys. 


4 


cedures used i in their determination, 

were discussed in a previous report (4). 

These tests consisted of the determina- 

tion of proportional limit and: tensile 

strength of the wires, t together with the 

hardness values, which were determined 


deg py rramid point. The 

- diamond pyramid hardnesses were con- 
ted to Brinell hardness numbers by 

means of a conversion chart based 
metals softer than Brinell (3). 
It is realized that such a ‘conversion i is 

subject to some error, 
deemed necessary in order to permit a } 
comparison between the hardness-ten-_ 
sile relationships determined 
mentally and those reported in the 


a manufacturers’ literature. How ev er, 


the work of Tabor (2) indicates that the 

Brinell o or Vickers numbers are essen- 
Bla tially the same, in this hardness range. 
statistical analysis of the data 
“consisted of a determination of the 
regressions of proportional limit upon» 


Brinell hardness number, Brinell hard- 


© 


or 
Or 


ted for this ¢ group of alloys, but for the evaluation of proportional limit 


at the National Bureau of Stand- 
NOTE.—DISCUSSION OF THIS PAPER IS | 
INVITED, either for publication or for the atten-_ £ 
tion of the author. Address all communications — 
~ Headquarters, 1916 Race St., Philadel- 
the Office of Naval | arch, Department of the — 
Nav , and the University of Michigan. 
nstructor, School of Dentistry, Univ ersity 


The boldface in ed to this pal refer 
to this paper. 
Pe ape 


versus tensile strength. Since the data number upon proportional limit, 
on Brinell hardness were not available proportional limit it upon tel tensile strength, 

all pr oducts, | only 166 conditions we w ere tensile strength u upon pr yroportional limit, 

tensile strength upon Brinell hardness 

number, Brinell hardness “number 

Brinell: ‘number versus: upon tensile strength, for both theexperi- 
‘sile strength. Listed below are the mental and manufacturers’ data. — Both 
manufacturers together with the regressions were carried out it 
‘ber of alloys of each that were checked: — was felt that the - properties were of 
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st | 

— 
ie 
— A 90 
— 
— __ards (5) has indicated that such mi 
— 102 
— 161 ¢ 
149 
¢ 
— 
Let 
il 7 
| 
— 
— 
= Prop 
— 
— ‘ness 
a 


hess" 


Strengt trength, ness s th, Strengt ness 


24000 | 100.0 53.000 27000 | 105.0 || 3298.0 55.000 
63000 | 140 000 | 235.0 64 400 


11 000 62 000 172 500 

136 000 


. . . . . oe 


63 600 
9000 61 100 
65000 | 24500 65.000 5g 30500 

74.000 5.0 | 117000 4 215. 67 41500 
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cc 


73 500 
90 000 { 132 000 100 500 000 
52 000 19: 8.0 || 30300 42 200 700 
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178.000" 20000 | 89000 148 000 10000 
170 000 120000 73 000° 135 000 100 000 52 000 
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51000 | 35500 | 
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142500 | 103000 96 000 
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100000 | 263.0 35 30700 
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270.0 4 77500 125000 | 86000 


57 000 5! 157000 =| 100000 


102 000 000 | 28500 | i 57 000 43.000 
73000 | 229.0 67 500 44 000 ‘0 || 108.000 88.000 
23 86000 | 54000 102 000 82 
38.0 112 77 000 95. 000 153 000 
000 || 121 000 90 000 9: 164000 | 136000 
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1 to 2 F reedom 5 per cent per cont cent | 
Proportional limit versus Brinell hard- ) 
* For infinite degrees of freedom. 
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lev svels- can be found in observ ed will fall within the lineal 
‘could be considered tobe most statistical tables. If the ratio noted; 5 per cent will these 
on the other. ‘The assumption was exeeeds these levels to any extent, the 
_made that these regressions were linear; is definitely significant. 

this is confirmed by the results. All An analysis of variance for linearity Discussiox or Resvt LTS 

yelationships were given since i should be carried out w here there is 

3 felt that similar interests might not any doubt as to whether the best i _ Figures 1 2, 3, 4, 5, and 6 erepbicaly 
exist amongallindividuals, ng line is straight or curved. To do "represent relationships observed 
he regression lines were determined the data must be arranged in fur both | exper imental and _manufac- 
frequency” table to permit the deter turers’ data. Regressions of y upon 


by Davi ies (6). The regres- mination of column means and resid- x and upon y were considered; for 


sion analyses consisted of the r regress ion ‘uals about the column means. Rider _ example, both proportional limit versug 


y upon 2 and the regression of (7) and Brow mlee (8) discuss such and tensile strength 
upon where the condition analyses of variance. The ms athemati- proportional lin limit were considered, 
defined by the e Matec derivations as well as some examples since opinions might differ as to which 

where Y is the predicted value of the Reso LTS mack in F 1 and 3, 

pea since it is possible to predict propor- 

re: are presented in tabular form in aie strength or Brinell hardness | number, 

Pritts I, tain and IH, and in graphical form in and these properties are the easiest to 

9; 5, and 6. "The regression determine. If Vickers diamond ~pyra- 
equations of combinations of any two of = mid hardness ‘is used, a still: be ther 


the three variables, proportional limit, 
strength, and Brinell hardness ~ 


Similarly regression of z 


Table I contains a a listing of the 

mechanical properties of dental gold” 


Limits 5 per which, essen- 


dite be ‘the manufac- ‘tially, are equal to twice the standard 


le t lected since this limit 
dev io re se ec et since us 
= 4 ture ogether w ith experimental ¢ data hes 


determined this _ laboratory. No 
‘was made to subgroup the: many 
data by manufac turers, since initial e relationships given these 


a _ graphs a are valid over the range denoted 


“differences wer with such sub 
of the | on the analysis. to predict values by extrapolat- 
pia ing these lines may lead to error. | The 


The analyses of in Table I 

ndicat hetl tl ange over which the values are satisfac- 
indicate iether regression “4 


i tory are set by the limits of the gr: aph or 

— hi ‘ile that about th significant. 

the regres- facturers’ data, class Bis experimental ‘the unbroken lines, _and_ these Timits 


data. The variance due to the regres- the equations will permit the com 


is of variance of the regression since 
in analysis will show the -signifi- 


“that about the 1 regression. The variance 
due to the regression of y upon z = 


-and about the ‘Tegression: was parison of the data if the reader 


- ealeulated as described in “Analyses — interested in making s such a comparison, 


where N is the simens usec | Test Methods,” and the ratio will be noted that points w were | 


in the regression. ON - determined was “compared to 5 and 1> plotted on the graphs. This was not 
riance to the: per cent significance levels for the desig- since it was found 
- yegression of z upon y is is b?Z(y - - 7 nated degrees of freedom. Values were ‘number of points made the use of the 
while that about regression taken from a Table of F-Distribution in graphs difficult, and any attempt 
(6), where the variance due to put selected values on the graph mi ht 
and that about the regression had ‘The va various factors discussed have 
Since is not equal to it follo degrees of freedom, where N is the sam- n- indies ted that a definite correlation 
that ‘the slopes of the two regressions size. ze. Since the ratios of variance exists among the variables, and the 
are not the same, nor are the variances _ due to regression divided by the variance _ regression i is significant for both groups 
i about the regression “ except in very — about the regression were much greater of d data. _ This i Is particularly interest- 
than the 1 per cent significance levels, ing” when is realized that a w wide 
The ‘significance of the regression can - the regressions all were ‘significant. oe variation in chemical composition, pro- 
determined by applyi ing. the . F test. In Table Ill the square ‘roots of ‘the: duc tion practice, and heat 
The v alue of the variance due to the variances about the regression are given. probably has ocurred, plus” the fact 
_-Tegression divided by the value of the These values are known as the standard that both cast and w rought ‘ alloys were | 
variance about the regression will give deviations, and they were multiplied considered in the analysis. 
number. number plus the by a factor based on the degrees of free- In any analysis such be 
degrees of freedom, w hich is equal in dom to determine the 5 per cent limits conducted in this report an 
-_regression analysis to two less than the 2: of error. The factors were taken fom sontter | in the data is to be ‘expected. 
number of samples, will permit: com-— t-Distribution Table given by Davies This is not so apparent in the experi- 
parison between the ratio determined (6). The 5 per cent limit indicates mental results since the heat treatment 
and the significance levels at 5 and 1 x that 95 per cent of the Values for " speci = » fled cual mechanical testing was 


r cent, which were used in this study. so that the personal error 
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Spercemt conditions would = redu 
iance viation Error - seatter in results to a ‘marked degree, 
(er?) Car) Freed 
limit versus Brinell hard- 14800 | 154 +2900 gold alloys when these properties fal 
number... within: the range given. The limits of 


versus propor- “15 45.5 error in such a prediction are given pa 

Tensile strength versus Brinell hard- 234 305 000 =) 
34963000 It believed that such data are 

Bde hardness number vérsus Te >nsile 513 391 . 44. 4° 


: 
was However, in the manu- Be: IONS to be followed in determining the 


-facturers’ values a large number linea “correlation | number of the gold 


rariables can and probably did influence regressions proportional limit 
upon tensile strength, proportional Vickers hardness tester, should reduce 
1e heat treatments undoubtedly dif- 
"fered, and the mechanical tasting pro- limit upon Brinell hardness number, the scatter of the data, a 
cedures also may have differed, it is 
obvious why a much more pronounced 
is observed in the manufacturers’ 
data compared to the expe rimental 
data. As an indication of the spread, 


number, ‘Brinell hardness number upon Proportional limit of of the various 
proportional limit, and Brinell hardness alloys 

numbe r upon te nsile strength, for the 
manufacturers’ data and for the 


alloys or, perhaps better, the use of the 


Dragon 

f tensile strength upon proportional limit, procedure has been used in approximate 

, = strength upon Brinell hardness fa ing the ultimate tensile strength or the — 


the 5 per cent limits have | 4 "3 mental data considered. Acknow to A, 


on Figs. 1 to 6. 2. This linear “correlation exists ton for suggestions during 
is apparent that predicti among gold dental alloys which were this study ‘and to. Cly ‘de Ingerst soll for 
tensile values” or on propor tional in east and w rought conditions; assistance in 
limits w ill not be. excessively in error. these alloys differ markedly in chemical | 

This i is not true for prediction based composition probably v ary 

on Brinell hardness number, In this miethod of production, heat treatme nt 


N 
ease, the error can be very a reciable, 
data i he B regressions considerec ‘Ferrous Metallurgical Design,” John 
ata increases as the Brinell har ness — significant: ov er the “ranges COV overed. Wiley and Sons, Inc., New York, 
number increases. This is not apparent is obvious from the analyses of Y., pp. 1-346 


in the experimental da‘.a, possibly variance. (2) D. “Tabor, “The Hardness and 


a te Strength of Metals,” Journal, Inst. 
due to uniform heat treatment and . The seatter of data Meu 79, Mare, 


; Bi = use of a Vickers diamond pyramid hard- regression line is less in the case of RAL ap gets 
= = ness test rather than a Br inell hardness > experiment al ds ata than in the case of. 8 x Tabor, ce op ‘The Pe of Metals,” 4 
test. manufacturers’ data. This is Oxford U niversity Press, Amen House, 
Be It was found that the limits of error __ lieved due to the fewer samples, narrow’ ll (4) 8. Bush, D. F. Taylor, and F, A. 
‘could not be expressed properly for composition range investigated, and the ics Pey ton, “A Comparison of the 


Brinell values, even with a corrected _ standardization of the heat treatment pl 


grouped a testing procedu res. Dental Gold Wires,” Journal of Pros. 

result, those data were ivided into Ke Vhile there are a-large number “thetic Dentistry, Vol. I, Nos. 1 and 2 
six groups of 26 values » With a ariables which may affect the pub- ae January and - March, 1951, pp. 177- 
values being | consecutive it in increasing lished mechanical properties, it is til 


order r of Brinell hardness. In this obvious that these values and the experi. (S) W. Souder and G. C. Paffenbarger, 


“Physical Properti f Dental Ms 
case, it was found that the limits were mental data are very similar. The 7 terigle NV BS Circular C433, February 


quite small at low Brinell values and differences noted when Brinell ha rdness ~~ ee. a ee 


Mechanical _ Properties, | Chemical 
Compositions: and Microstructures of 


_ London, pp. 1 -175 (1951). 


F 
th then increased ge as these Brinell ‘number is a variable are probably rota (6) O. L. Davies, “Statistical Methods in 


> ” 
an assumption 0 of distribution Research and Production,’’ Oliver and 


hich Boyd, London, 2nd ed., revised, 1949. 
Zs which is not confirmed by tests, — for (7) P. R. Rider, ‘ ‘An Introduction to 
as to’ the exact “limits example, Table III. Correc tion for Statistical Methods,” 
cated that the this might possibly eliminate all Wiley and Sons, Inc., New 


= to 6 and 1 are the only” 6. it Js that mentation,’ Chemical Publishing Co., 
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grades known 
contributed t to. the advancement of the 

Blectrical Industry over the past fifty 
years, realizing of course that similar 
gr has been made in other | j 


dustries. 


per 
The products of the 


electrical in- 

dustry are configurations essentially from oxy yeen 
conduc tors, insulation, and magnetic 
direuits. W ‘ith few exceptions the con- 

ductors are formed from copper and 

its alloys w hich we shall consider first. at. 


ibility of t 

resist embrit 
tough pi 


= 


each a ton 
are made from bars having rectangular | 
_ sections for turbine generators. eae ence of hy« 
‘The only” means of increasing the As 
hardness and tensile strength of pure tough pitch 
annealed copper is ition cent oxygen. 
f ata temperature below that of recrystal- 
Sization (Fi ig. 1). The electrical con- 
i ivity is appreciably reduced by the | 


Pr lent 
e Fuller at a number “¥ STM District m etings 
 beldduring the 1951-1952 season. 
a Engineer in Charge, Works Laboratory, Gen- 
e i 
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of Area, per pore 
“1.—Effect ‘of Cold ‘Work on 
Mechanical Properties of 


the the 


per cent LACS. 


Electrical Conduc 


Reduction of Areo, per cent 


of of Cold Work on Conduc- 


‘ite’ manding sal free,” 


The outstanding ‘behavior difference 
vetween these two types of copper is the | 


sew , a small atom, diffuses into 


ial 
erlals 


to industry in 
n to the trade as “ ‘tough 
the 


ee til at ‘the boundaries (Fig. 5). | 

: si consequence, of course, is a coppe which 
rate These facts are prob 

and it is : unlikely ‘that al 

in the art would consider 
copper in h hydrogen. E vidence, 


(Fig. 4). 


he oxygen- free variety 
tlement by ‘ ‘gassing,’ 


us who should not realise 


the 
mentioned previously 
contains 0.035 per 


The oxygen is present 


= in the form of cuprous oxide 


tributed in the mass with a 2 ir in 

int of oxygen in solution. heated "the ends of the tubes 
were closed with iron 
sample of “copper, on 


and there meets up Ww ith the 


of steam molecules. The tiny hydrogen 
fall atoms continue to diffuse into the cop- 

2 on nin price. cause of their “size, cannot escape. 
og contains The result is the building up of a pres- 
are e neighborhood of 0.035 sure within the metal at grain bounda- 
and 3) and the oxyge 
ould name indicates, is 

ma 
the — 
gold 
‘the 
gold -_ 
been repeatedly stressed in the litera- — 
q 
To illustrate, tough pitch copper was — 
— 
— 
ring 
for 
— 
— 
affe, 
John 
and | — | 
949. | | | — 
Fig. 3.—Tough Pitch Copper. (500 reduced one half in 
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f temperature, was found to be extremely 
showed ‘the open grain boundaries 
characteristic of copper in the ‘ 

condition. This result was unexpected 
and the naturally arising was— 
what is the constituent associated with 
- jron pipe or clean sea sand which could 
be to produce emb: ‘ittling. 
when ‘Booted? P or- te 


and also here was 
the possibility of the reaction between 
- vapor present and the iron sur- 
: face, , resulting in a small amount of 
hydrogen. At any rate, whatever the 
source, amount of embrittling at- 

mosphere | present under the conditions | 
of the experiment must have been 4 

Accordingly 4 sample of tough 
wire from the same lot of copper pre- 
used was. packed in “finely 
divided ‘aluminum oxide i in a porcelain 
tube and heated for 1 hr at 800 C. 


> 


_ Wire, so treated, at the end of the experi- _ y 
was ductile and showed no 


- evidence u under the microscope of grain 
. 2 In the next experiment, copper from 
- the same lot was packed in sea sand — 
ina porcelain tube and heated for 1. 

; ad 800 C. This sample proved to be 
"brittle and showed unmistakable 
of gassing, justifying the con- 


dlusion that the sea sand was a source of 
embrittlement. When this experiment pp 5. Skow ronski, of the Raritan American Brass Co. data on tough 
| Was repeated, using sea sand which Refinery, “meticulously prepared alloys pitch copper, drawn to a tensile strength 
mt Brad been ignited 4 hr in air at of pure copper with the more common of 48,000 psi and tested as a rotating — 
600 C to remove any organic matter metals and determined the effect upon beam to 300 10* cycles showed an en- 
copper specimens remained ductile, up to a concentration of 1 to 2 per cent. Bell Telephone Laboratory. tests on. 
indicating that something on the sur- ‘Skowronski’ work indicated that tough pitch copper strip, rolled 6 num- 
face of the sand had t been responsible for — silve er and cadmium in small concentra- ae bers hard to a tensile strength of 52,600 i 
@ the. embrittling atmosphere when — tions had very little effect upon the = psi and tested to 100 X 108 cycles, 
material was used. ed. ¢lectrical conductivity. showed an endurance limit of 14,000 psi. 
4 the fact that a very small amount of 075 per cent raises the recrystallization - American Brass Co. on soft cadmium — 

hydrogen can, with the proper condi-_ temperature of copper 100 copper containing 0.2 per cent cadmium 
| tions , produce embrittlement of tough  mium in amounts of 0.1 to 0.2 per cent and having a tensile strength of 37,400 ia 
pitch copper. A case wi here such is more effective by 20 to 50 C. Both psi, showed an “enc ance “limit 

brittlement has more or less frequently elemenis add appreciably to the rupture 16,000 psi. 
been found is brazed joints. properties Py Bridgeport Brass Co. data on 


and water which may have been present, » the conductivity of “copper of durance limit of 17 
a These experiments serve to emnghasiag 2 Silver in “concentrations of 0.025 to AF Rotating beam tests, made at the coh 
0. 


Such embrittlement can, of course, be Tests made at General Electric mium copper containing 0.9 per cent 

avoided by the use of copper which Research Laboratory corroborate these dmium tested as a rotating beam 
R Statements. All “specimens Te showed an endurance limit of 29,000 psi 

duced cold 26 per cent in cross-section. 

The st resses necessary to failure 


no Oxy gen. 
- Copper with Silver and Cadmium: 
Many current-carrying g parts are 
subjected to vibration or moderate 
_ Steady stress at mildly elevated ten 
q peratures. Designers, there efore, are 

_ interested i in improving both the fatigue ; 
an and rupture properties of copper. 


copper similarly treated. 
Tests made at General on a 


pitch copper.............27 000 psi pneumatic fatigue machine on copper 
Copper + 11.55 oz Ag per ton. ...32 000 psi 
Copper + 26.6 oz Az per ton. 35 000 psi cont taining 0. 9 per cent cadmium cold 


Copper + 0.26 per cent cadmium.39 000 psi a 
Copper [0.78 per cent cadmium. 44 000 psi rolled 10 per cent showed an 
limit of 20, 


Such j improvement, however, obviously "perature of copper, while silv er in 
must not t seriously impair the e con- “Inercial percentages affects only ng, 
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sioned in 1935 by o 
tures in railw ay ‘motor ¢ commutator seg- 
. However, Clark and White 
the Unive ersity of Michigan had pre-— 
oe iously studied the rupture properties of | 
steels. The fractures, observed during 
the manufacture of the commutators, 
extended from the bottom of the V sec- 
i, tion, common to all commutators, at an 
angle toward the bottom of the segment 
(Fig. 6). The fractures were intergranu- 
' dar (Fig. 7) with very little deformation 3 
. and would today be immediately rec og- 
nized as oc curring over a period of of time 


on 


‘of the “reerystalization temperature 
the manufacturing process the cop- _ 
_ per segments were assembled on a steel 
"core. OA steel retaining ring wasclamped __ 
in the V section around 


~~ 
> 


oe 


“iil ing at 160 C, afte r which 120 Si total 


pressure was applied cireumferentially 
ugh the steel retaining ring. _A se 


the total cire al pressure of 1: 20 
tons was maintained. Rupture occurr 
during the latter tre: 
al Calculations indicated stresses at the 
bottom of the notch of 20,000 to 33,000 
psi. _ Subsequent data obtained on the 
rupture properties of tough pitch ¢ copper ‘Ve 
indicated that rupture could be expected 
in such a stress range within the time of 


The difficulty was comple e —Commutator Failure Showing intergranular Fracture (x 100). 


by use of copper: conta 


25 oz of silver per ton. . So frequently 
_ shop troubles, such as this, , coming to 


_ the attention of alert observers, must be 
regarded as opportunities and result in 
information: hich can be applied in di- 


-verse fields. re 


We might very properly pause at th 
point to consider the lesson offered by _ 


the commutator story, 


was our introduction to 
 time-temperature-stress type of failure. 
ass . It enabled us to explain many 


ifferent failures i in a variety of — 
* hich 1 we had seen before and since. 
TheCopper Supply Situation and Cond-Al: 


af R Copper as as we all know is in short i> 


ply. _ The prospects of further curtail 
ment in copper allotments: and of an in- 
creasing supply of aluminum hav 
_ prompted a search for areas where e the : 
latter may be substituted for the former. 
_ One such area was found to be large gen-— 
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teristic 


ously impairing its -conduc- 


was as quite si sin Joan 
to that used by Skowronski in 
ease of the copper alloys, and the result 

an aluminum alloy of the ms agnesium-— 
silicon type known to us as Cond-Al. eta 
Cond- Al is an age- “hardening alloy, 


Harrington’ s approach v 


nominal of whieh is: 

0. 08 to 0 15 

-Aluminu Remainder 


Ew heat treatment in use at present 


: heat 4 hr at 560 C; cold roll 10 per 
age 2 20 hr at 175 
A comparison of some of its s phy sical 


character istics is shown in Table iy 

important observat? ion be Jigs 
noted is that the deformation of Cond-. 
Al in compression creep at stresses of 
5000 to 10,000 psi is a minimum as 


compared to E. C. aluminum: which 
| imposed support these This 


a It was in 1900 thet aie fadfield i in LE ng- 


“land published his now historic paper 
in which he gave the results of tests _ 


bits 
te properties of iron with silicon addi-- 
ation and elec- 


“the remar k: able result we e et 
obtained, the effect, produced the 


magnetic properties of iron by ‘the : addi- 
‘In 1896 J. F. Kelley associated with 
Stanley at Pittsfiek 1, Mass., had also 
~ found th: at the use of small quantities of | 
‘silicon added to “sa ft” iron improv red 


improved, largely through the efforts 
Ruder Morrill of the 


TABLE L.—SUMMARY OF TENSILE, PHYSICAL, AND COMPRESSI 
QF HIGH CONDUCTIVITY COPPER AND MINUM, 


> in first 


Aluminum 


Silver 
Copper 
Hard 


Stress for 0.1 per cent creep at 140 C 
hr, psi. 
Creep in first 1000 hr at 140 C at 5000 
mils per in 
_ Creep in first 1000 hr at 140 C 
psi, mils per in 

at 


0.2 per cent yield st re 
Tensile strength at 25 
Coefficient of expansion per ibe Fahr.. 
Conductivity, per cent IA ACS 


—Idon have the total sav savings in n dol 
-ilars which have accrued to the public as | 
General we sult of the improvement in proper-— 
trie C ensen of the Westing-— ties of silicon steel in "transformers. 
house C oO. , and Brows of Allegheny Ruder hi as estimated that during the 
Ludlum Steel Co. (Fig. period 1920 to 1936 such sav ings 
In 1936 the introduction « of the first. amounted to $500,000,000 and, taking 
oriented crystal silicon stee! strip re- pale into consideration the increase in 
duced the loss to 0. stalled capacity from 35 X 10° kws in 
1% to 10 10° wai in 1950, estimate 


use has bon steadily 


dropped losses to 0. 25, 

s rior to 1903, low carb | was 
used in transformer cores and the Joss in” 
watts per pound at 10,000 B and 60. 
cycles was 1.72, 


ir 
Permanent | Magnets: i. 


The improvement whic h taken 
By 1905 with the introduction of the place i in the ‘permanent magnet steels. is 7 
3 per cent silicon | steel the loss had perhaps equally as striking as that de- 
in the case of transformer sheets 
From 1905 to 1933 the applicition ig. 10). 


spec ial ‘rollin rocesses, control of 


ow with 1 to 1.5 per cent ¢ 


for suc magnets. In that ye 
00.55. 
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| and stabilized the mi ignetic qualities. 


Throughout period “extending 


from 1900 to the present, silicon steel for 
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First Used,as Shown 
By Design Curve Volues 6B -- 


|OOOOB-60 Cycles O14" 


‘Special Rolling Process 


Grain Size Controland 
creased Silicon me: 9% 


oo 


ss,Wotts per Pound | 


Core 
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os steels we were 
‘34 made to contain 3 per cent chromium 
with 0.8 to 1.0 per cent of carbon. 
The following year saw the introduc- 
in this co country of Henda’s magnet 
steel containing cobalt 36 per cent 
tungsten 7 per cent, chromium 3.5 per 


cent, a — content of 0.8 to 1 


deg 


Temperature 


@ 


| 
ing the cobalt ‘content to 42 per ‘cent 
with small amounts of tungsten and 
- chromium and carbon in amount of 0.8. 


tolOpercent 
1984 witnessed the introduction 


nickel with 10 per cent aluminum now — 
known as Alnico IIT. 
1940 the composition cobalt. 
cent, nickel 14 per cent, and alumi- 


num 8 per cent, now known as Alnico 5 


peratures such an airborne ne similar could 
— where weight is of para- — be cited and progress, in the way of new 
mount importance and in w velding trans- § mater rials, new know ledge, new designs 


formers where large currents for short © 


ritie ar 
tures m 
and processes, is being made rapidly in 
the whole field of dielectrics. 


Recently a platinum- cobalt composi- 

tion has shown a coercive force of high 

Magnitude. 


7 


“J 


r _ periods of time are desired, is apparent. 


a metallurgist’s point of view, in the future should he commensurately, steels 
it is interesting to observe that many of greater than those of the past. 
The Te of tri cal these solid electrical insulating mate- materis 

rials have properties similar to metals. "TEMPERATURE- Resisrix | ‘vented, 

They have elasticity and malleability The electrical industry is concerned 
terials he many remarkable and when stressed they develop internal Ww ith the generation of electric power | = 

5 designs ” equally remarkable perform- i strains which can be r relieved by heat (Fig. 11). During the last half century | = 


‘The ‘understanding of existing Formvar insulated coated wire, known stations has increased from 6 6 Ib of coal 
materials and the synthesis of resinous _ Formex, can be stretched until the per kw-hr in 1902 to 1.14 Ib per kw-hr in” 


3 
chbmpounds have advanced the art and re breaks without losing its insulating 1951. These are average figures. For | 
the design and performance of coating. It is malleable to the extent the best stations, over the same period, 


elec ical machinery.  # that it can be rolled out to a flat ribbon — the_ operating efficiency has increased 

without separation of the insulation 3.6 lb per kw-hr in 1902 to 0.77, Perit 

motor and a 5-hp motor of the early from the metallic conductors. It can be |b per kw-hr in 1951. . The increase in a. 

i are approximately equal in size wound cold on a mandrel w hose diam- is due principally to the in- propert 


eter is equal to that of the wire, without crease in “operating temperatures with | 
racking the insulation. the accompanying increase in thermal” 
Another characteristic of some of the cycle efficiency. During the period 1905 
“many insulating materials i is ‘that very” to operating temperatures 
Many are partially microcrystalline, and have risen from 500 to 1050 F (F ig. 12). | temper 
this crystallinity depends on the thermal he first 1050 F unit was put in op- limit o: 
and mechanical treatment of the insula- late in 1948. The first 1000 
ion. The materials which show crystal- > unit was activated early i in | 1946. * al all: = 


w weight. The present-day motor has 
much improved life and reduced main- 
tenance. Part of this gain is due to the 

use of new insulating materials, princi- 
pally replacement of space-consuming 
conductor insulation. afk 


Motors used in refrigerators 

_ have been reduced in size by over 50 per a linity a are ‘Nylon, Teflon, ‘F-1113, cellu-— Ms orders for public utility steam turbines, varies | 

cent since 1930 due primarily to the use lose acetate, and cellulose ethers. me received by the General Electric Co. be | a At 8 

i addition to solid insulating ‘tg a tween May 1, 1947, and April 30, "1950, 33 ap r 

- terials, the electrical industry makes use e for units of 10,000 kw and larger, 50 per — _ 1000 F 


of both liquids: gases. cent was fe for operation at the 1000 to Varies | 
for example, are insulated with .- 1050 F lev vel. 


ish used i in the 
early electrical machinery withstood a troleum_ coils and also with chlorinated The increase in operating tempera-— 
temperature of 75 C. The synthetic. organic liquids known as askarels. ture, previously referred to, has beet 
‘resin insulation (Formvar) may be used gas is used as an insulating possible over the last fifty years by | ti 
up to a temperature of 105 C. material in cable construction. _ Gaseous development of new alloy steels hav- | 
“fluorocarbon resins withstand sulfahexafluoride and some the ga gas- ing properties at elevated temperatures 
up to 180 Cc. eous in i are used superior to the carbon steels 
The advantage of ; us. were availabl in 1902. cases 
October 19 
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Throttle Steam Temperature, deg 
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other as 


there is not only an increase in material creep test, showing inter medit ate 


cost but also in fabricating, and ¢ifficul- 

peculiar to” the metallurgy of the 
austenitic steels may arise. 


tures aw ide variety of tests 

required. By comparing the proper- 
steels with improved properties, engi- 
neers added to their resources the new 


Inaterials being steadily discovered, 
4 


of sts andard steels with those of new 


ee vented, and evaluated for useful appli- 
Creep and rupture tests perfor med 
elevated temperatures, in addition to 
‘usual tests. normally per formed 
, room temperature, have been of inesti- 234 
Bares value in the selection of materials _ 
for high- -temperature power generating 
Perritic Steels: 
To i illustrate the impro ovement in 
properties at elevated. temperatures of 
| the ferritic steels, five have 


— 
a 


temperature. At 75 F the propor Prose. § 
limit of the weakest and the strongest, 
for example between _AIST and 
chromium molybdenum - - vanadium, 
by a factor of 2:1 4 
At 800 F the 1 per cent in 100,000 hr 
a creep rate varies by a 5:1 factor ‘and at 
‘2 F the 1 per cent in 10° hr op rate: i 
varies by a factor of 13:1. Loe 
In each instance the 0.5 per 
moly bdenum, the 1.0 moly bdenum, 
x tions show properties intermediate in as- 


cending order (Fig. 14). 


alloy steels in steam power 
____ In 1943 the now well-known failure of 
a high-temperature | steam line occurred 
at the Springdale Station of the Wes 


Penn Power Co. 1 The pipe, the compo 


= denum, had been in service 5} yr ata 
temperature of 935 F st a pressure of 
so 1600 psi. The failure was attributed to 

the presence of chain or eyebrow graph- 


weld in the pipe (F ‘ig. 15). Vee a 


“hibitors of forms 
ele has an important influence on the tend- — 

to graphitize. In general, a high- 

treatment followed by 
lity of low- 


and hi h- tempera 
and high-temper 


> drs aw tre: atment 


a 


—Bievated Temperature of Ferritic Steels. 


MO 


4000 


to Frocture 


i .—Rupture Strength at t 1000 F. 
ULLETIN 


i 
10 


generating 


sition of which was carbon, 0.5 


ite which had formed during ‘operation 
the heat-aifected zone adjacent to a 


Since that time much work has 


‘Heat treatment before 


¢hrough the transformation range 


Ve 
o| 30 40 The element most influentia in “9 : 
juring Last Forty-five present not as Al;Os, but 
7 2 _A number of elements, of which 
sie 
hos, 
cont 
: 
| 


— 


15.—Chain or Eyebrow Graphite. x6, reduced one half i in the application of this. versatile 


ing w wheel or whee 


100 br— | 100 h 


46 48 4 


Cobalt-chromium 52 000 
Nimonic & 58.000 
S-816 68 000 | 2: 
5 80 000 
Br itish jet engines make use of 
normalized and drawn ferritic. bucket 
wheels and austenitic wheels and alloys 
the Nimonic type for buckets. | 
; Be this country “austenitic alloys are 
favored for wheels or wheel rims and 
_ either forged or cast cobalt base - alloys 
for buckets. — Stress-rupture properties 
of several typieal | alloys 
shown in Table IT. 


= 


that is playing an im- 


assuring flaw-free ma- 
Ret 
tool, ultrasonic testing has | permitted stresse 
examination of the internal condition of field as as 
on the wrought parts with the same thorough- rings, | | 


periphery driv en by hot ; ase a ness that has been used for years in the 
ia te, preheats during the welding op- compressor w hich » furnishes large quan- = X- -raying of cast parts. Perh: aps a f few : 


eration, followed by high” suberitical _ tities of air for combustion. a seiko ie examples might illustrate the value of 


Post weld treatments are plus factors in x 


Large numbers of superchargers we were ultrasonic testing (Fig. 17) to the elec- 
applied to the conventional aircraft en- trical industry. 


»  gines during World War II. By far the Large turbine rotors (Fig, 
larger number of wheels in these devices —_—18), weighing 75 to 80 tons, are rou- 


made of i imken alloy the tinely inspected by means of the ultra- 


uckets of a cobalt-chromium alloy. sonic test. "The complete inspection | 


_ questionnaire composed of nine _ques- eae Much inv estigational work has been “takes about 2 hr, after w hich the forg- 
tions and submitted to the power ind and is being directed toward the de- 7 ing is placed into one of three cate- 


The published results of the velopment of alloys having superior ‘gories: (1) no ultrasonic indications; 


tionnaire indicate a preponderance of 


high-temperature characteristics, (2) some indications requiring flaw 
suppor ting tl idea that nor- cluding rupture (Fig. creep, ‘and 


‘identification by other means; 


_ Malising or solution heat-treatment for “fatigue properties and also alloys hi having numerous indications requiring several | 


rehabilitation in rewelc low er r strategic alloy content. 


ipe = \ 
word of caution, suggests that. 

the use of heat-treatment. for the re- 
habilitation should be based on exten- 

All of these statements now 
vious to those skilled in the art. a 
were not obvious, how ever, in 1943. In| 

about five years concentrated effort by 
which will make failures, like Spring- 

dale, on future installations extremely 

unlikely. This is truly 


complishment 


temperature: properties of steels 


other alloys would be complete without 
mention of those used in super 


and gas turbine “construction. 
volume use of the gas turbine 


date has been the aircraft jet engine. a mh 


Such a power plant involves a high-— 


temperature unit consis ting g of a rotat. 


other correlating ¢ It is of interest 


Hy 
00 


_2 Timken 16-25-6 Alloy 
Type 316 Stainless Steel | 
Type 304 Stainless Steel 


 16.— —Rupture Strength at 1200 F. 


Fig. 

4 

— 
3 § udi 
— u read 
Of the Metallurgy an Iping Subcon in 
— precial 
A 


as 


¥ 


yg per ‘cent of the po al falls in the firs 


category, ultrasonic indic | 
4 rings, cne mounted at each end of the e The “ultrasonic inspec tion of high- vy = is such that it may be perfo ormed on de 2 
‘rotating field and each carries a centrif- pressure: steam piping was inaugur ated installed piping, if desired. 
-ugal load of the order of 13 million Ib asa result of a serious material failure. ae of 
q including that due to the ring itself. It dix: By means of this test longitudinal flaw er uhh 
a is readily apparens that a small hidden — he ave been detec ted in several lengths of s ek 
flaw in this material could be disastrous. 4 
pipe, , thus pr prev venting a repetition of the 


mt is done or 


A mechanized ultrasonic test equipment 
failure. T his particular ultra- stages of machining, thus accomplishing 


automatically scans these rings, reject- 
those showing discontinuities of 
preciable magnitude. 


sonic application i is quick and thorough the ad lded result: preventing large 
= above all extremely reassuring. | iy ms anufac turing losses ¢ on faulty meterial. — 


m- 
= 


Some twenty years ago, with the a 


vent of the first oil-fired mercury boiler “ 
unit, it was observed t that ash from resid 3 
ual fuel oils, particular ly | those co con- 


F to iron and i iron containing small 


q 
of chromium. Since that time 


“tures of the steam turbine to 1050 
1100 F, consideration must be given 
steam boilers. Consequently many 


145 


the among, them i is T 


va ated Temperatures.” 


results of the early investigations 


5 of the oil ash problem led to a rather © 


‘simple ¢ explanation of the phenomenon. 
The attack invariably appeared to have | 

deen with a liquid phase 

terials at Elevated ‘Temperatures, Symposium 

_ in Corrosion of Materials at Elevated Tempera-— 

tures, Am. Soc. Testing Mats. (1950). (Issued 
a separate publication, STP No. 108.) i 


20.—Ash Specimens fr from Mercury Boiler ( x 1). 


taining is highly corrosive at 


‘the gas turbine using residual fuel oil 


Vestigators have focused attention 


ah Corrosion of Materials 


the pentoxide was reduced by the pres- 


ash toa point resulting i ina liquid phase 
which caused the trouble. 


cated that the crit of the vana- 
dium attack 1 is | not as a as at first 


tack and has made many 


face of the wall tubes in 
fla me zone of a mereury boiler was found 
to have been subjected concurrently to 
a “worm track” and ‘ ‘pitting”’ attack 
After an of opera- 
- tion the most noticeable change v was an 


_ increase in pitting and a decrease in the 
sharpness of the worm track edge, the 


implication being that “worm track” 


= occurs ‘Were ow tset de- 


og 
<i 


"himica Italiana, pp. 6-25 (1928). 


creases in rate, but that the e pitting al 
tack continues (Fig. 19(5)). 
__ During the ensuing six weeks, “the 
“worm track” areas were nearly ob- 
_ Three spec imens of ash taken at differ- 
ent times from the surface ™, the fog 
bank tubes suggest (Fig. 20): 
(a) The deposition of the ash in ‘the 
of “mountain rime’ ’ type of struc 


tallites into the direction the 


- e (b) The fusion of the surface of th 
q ash deposits: into nodules. = 


(ce) The liquefyi ing and away 
Zz the gas stream of the surface of the 
These deposits do n not represent the 
flame zone deposit where the most in- 
tense corrosion occurs. 
An examination under pol: arized light 
at a 1 magnification of 100 X of a flame 
zone deposit : associated with the intense 
corrosion reveals its crystalline nature | 

and suggests its formation by y sublima- 
tion (Fig. 21). The deposit is hetero- 
g geneous. The white area showed a re 
f:active index solubility. 

The analysis of this particular sample 


Vv. 20s, per cent 

Al2Os, per cent 

NiO, per cent 

x per cent 


ntrary to our original ideas on the 
subject, observations now indicate there 
is no general fluidity of the ash sufficient - 
— to cause “washing aw ay” of the protec- 

seal. ever, examination of the 


4 photomicrographs does indicate that a 


liquid phase i is involved but in the form 
* a film rather than a large liquid mass. 


A suggested mechanism of attack by | 


: fluid films is indicated by the : two photo- 
_ micrographs at 100 X, shown in Fig. . 22, 
— one with normal illumination, as shown 
at. the left, and the other on the right 
with polarized” light. The a1 areas photo- 
; graphed are re from the bottom of a pit in 
_a boiler tube section removed after 17_ 


months of service with the 


nder “illumination the as 

appears black, the oxide scale appears” 
gray. Two layers of scale of a porous 
a and fissured structure can be seen nm 
Inder polarized light the ash a appears 


_ gray and the two thin layers of ash are | 


visible. The important observation 
aa that there i is a thin layer of ash, solidi- 


surface. This, of « course, means that in 


“<a spite of ‘alt the self protection inherent 


per 


cent | nen alloy tube the 
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“pi itting”’ continued 


“fied from a liquid adjacent to the metal 


| 
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ae 
Canneri* has shown th 
— 
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| 
— 
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4 
‘Bs 
‘ 
| 


ot 
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Oxide (Fiss (X 100). 


— 
¥ 


- 
has found its way to fr esh 


nature of the protective oxide, ‘wile “4 
constitute the probable avenues 


approach of the liquid 
That this corrosion mechanism is 


a simple accelerated oxidation | problem 


Be. 


Some of ‘the ‘stain! 


“used in aircraft exhaust systems 
absorb carbon under severe operating con- 


ditions, causing precipitation of 


at or near grain boundaries which may re- 
sult i in n failures of exhaust parts. 


in recent laboratory ‘tes 
i “that certain ceramic coatings suc cessfully 


and any of contings — well 


Several were investigated including types 


ae and . A-19H, applied to three 18-8 

_ stainless steels: AISI types 304, 321, and — 

347. Coated and uncoated ecimens | of 

the alloys were subjected to s 

__ burizing conditions at 1350, 1500, 
the recent stud; sponsored by the 
National Advisory Committee for Aero- | 


nautics, small sheets of the various coated 


and uncoated alloys were packed in | 
alloy | box with a commercial carburizir 
~ compound. The box was then placed in a 
furnace and slowly heated to one of the | 
three selected temperatures. After 4 hr at: 
this temperature, the box was removed 
from the furnace and allowed to cool in air. 
Specimens thus treated were” examined 
metallographically. In n ease did the 
metal beeome exposed in coated 


78) 


non. 


orship of the National Advisory 


Evidences of sulfides and worm 


~ tracks occur in the same areas on side of 
ash film, is ra the tubes near the tangent point. 7 he 


sulfide attack v we believe 1 to be more a 
tense at the beginning than the pitting 


whic hie th we believe to be associ: 


van: nadium compounds. 


evidence of carbon absorption to 
depths as great as 0.007 in., but in most 


cases the ceramic coatings completely pre- 


vented absorption, 
Of those studied, NBS ceramic coating 
A-19H proved most effective in preventing 
absorption under all test condi- 
tions. However, the extreme severity of 


the test carburizing | conditions would 


probably never be encountered in the prac- 


— tical operation of aircraft exhaust systems, 


Because of its high 
point (4750 F) molybdenum offers possi- — 


bilities for use in jet aircraft engines, but — 
if used at jet engine temperatures, it must 
be protected from rapid oxidation, = 
The National Bureau of Standards, un- 


Committee for Aeronautics, has recently 


we 


solution of this ery. 
is unknown. | ‘Iti 18 
believed that if an additive can be 
“found which will raise the melting point | 
of the liquid constituent of the ash to a 
i point where it will remain solid that 
most of the trouble will be history. 
we 
«J Evans found that calcium oxide ¢ gives 
"promise of being of substantial help. 


3 


ceramic coatings alone. Various chrom- 
ium-frit coatings were bonded to molyb- 
denum specimens, then subjected to oxi- 
dation tests under tension in the range. 
aa 500 to 1800 F and to flame tests in the | 
range 2000 to 3000 F. At temperatures of 
to 1800 F the coated specimens |: 
for 1000 to 3006 hr. At 2800 F with no— 
applied load, protection for as much as 7 


hr was attained, enough to be valuable for 


Ww ith « one of sever: al powdated chromium- 
bearing base coats, which in some cases 
also contained some ‘frit (glass). 
firing of the base coat, in either a hydrogen 
or argon atmosphere, a ceramic seal-coat — 
containing no chromium was applied to 
some of the speci ‘imens. Test results indi- 
ate that the most durable ‘coatings re- 
sulted from apylication of a glass-free 
- chromium base coat, followed by a glass 
seal coat. Addition of a third coat, con-— 
ft sisting of lower melting glass, resulted in a 


conducted a study of protective coatings 


for molybdenum composed of chromium — 
and frit (glass). Results indicate that such 
coatings greatly extend the useful life of 


BULLETIN: 


molyb bdenum at high temperatures, giving 
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THe enormous growth of the 
plastics industry during and since Wor ld 
War II has made it imposs sible to cover in 
one publication all its many phases. = This 
yolume concentrates on one important 
aspect of the now huge industry—mold-_ 
ing—its equipment, principles, the 
accessories that permit the molder to 
attain a high degree of versatility. oe Sal 
The author, John who is 


Molding 


President of Furane Pl istics 
member of ASTM, active in Committee 
D-20 on Plastics, and in the 
™” As he states in the Preface, Mr. a 
_ monte has endeavored to “glean the basic 
prine iples of molding from the many sup- 
Bs activities and at the same time, to 
_ present useful design criteria which should 
eliminate the guesswork unfortunate 
pervading many molding operations.” 


ig 


_ The approach is from the engineering 
standpoint and the author has prepared 
material in a manner de signed to be of | 
use not only to the pl astics s engineer butto — 
“the plant super inte ndent as well. 
In the organization of the subject mat- 
ter, flow of materials is considered first, 
and then the techniques for handling the 
materials once the flow has been ests 
lished. Maximum | emphasis has 
n the ‘Se lection and adapt ition of 


equipment to molding problems. he im- 


_ portant considerations of heat and pres 

- generation, distribution, and applica~_ 
ion, instrumentation, and plant layout 

uy which are all too fre ‘quently relegated toa 


_ attention in chapters on pumps, accumu- 
Tators, v valving, and heating. 
This 500-page book is ¢ opiously illus- 
iF trated with pictures, graphs, and draw-- 
ion ings. The \publishe rs are John Wiley and 


Sons, Inc., New York City, and copies are 


Practical for Industry 


those who are now or who will be engaged — 
a planning and using radiographic i inspec- 
tion in the manufacturing industries. 
‘it provides radiographers, inspe 
tors , metallurgists, and engineers with 
ae rete working information on modern 
radiographic techniques. 


on Met al ers and Metal } -owder 


is associate e editor of Materials 


and Methods and has a background of ual ; 


tensive industrial experience in the field. 

_ With the aid of nearly 200 illustrations 
cluding sample radiographs showing 

actual defects in metals parts, Mr. Clauser 


‘standards. S« 
 gamn 


i. tion on 1, 2, 10, anc 


Southern 


_ background | position, receive well-deserved (pe 


This 660-page text is 


ie deal of illustrative material. 


he 


wate 
- proc ssing, and screens and 


prehensive coverage is given the interpre- 
tation of radiographs of castings and weld- 
ments; inc luding the identification of de- 
fects or discontinuities in various ma- 
terials, and discussions of the applic: rable | 
parate chapters deal with 
radiography, fluoroscopy, 
_ high-voltage radiography, and miscellane- 
- applications which include microradi- 


ography, thickness gaging, and 


_ radiography, and give the latest informa- 


equipment. 


While the had endeavored to 


er adequately the most important 


intended as an exhaustive rev iew, and 


the material is treated in 
relatively ‘nontechnical manner 
be comprehended by those with little 
no training in physics and mathematics. 
_ Priced at $7.50, this 300-page book is 


$7.50, 


mt, published by Reinhold Publishing CRD. ad 
eas. 330 W. 42 St., New York, N. Y. 


ellis Control and In and Indust 


tatistics 


intended pr 


book, 


marily as an lass engineering and 


business test, ‘is also designed by the 
~ author, Acheson J. _ Duncan, to serve as a 


reference volume for quality control 


neers and industrial research ersonnel. 
_ The first section deals with the eal 

mentals of probability, frequency distribu-_ 
tions, and sampling. Application of these 
basic tools in sampling inspection is dealt — 
with in Parts II and III, “Accept ance 
Sampling bv Attributes” and “ 7 ene 
Sampling by Variables 
are discussed in Part IV ; P art V covers — 
that area of statistical theory that is es- 
pecially pertinent to industrial research, 


potheses, tests of differences, 

vi ariance, re ion, and design of « 
“ments. 
well indexed, 
amply reference ed, and contains a = 


vo volume is written for 


aphic | 

Tur National Association of 
sion Engineers has recently 

nounced the availability of ‘ ‘Bibliographic : 

Survey of Corrosion 1946- 1947." This 

survey is similar to that published i in 1948 — 


author, H. -Clauser, who is a prepared by Robert D. Misch, James 
_ Member of ASTM and active on ( Commit- ra 


aber, and Hugh J. MeDon: ld, entitled 


Both of these publications are intended. to 
be “practical guides to corrosion litera- 
ture.” Following the NACE Abstract 
Filing System Index, the abstracts are — 
divided into eight main groups which are — 
further cl: assified under varying numbers 


of subgroups. The main groupings are 


(2) Testing, (3) Corrosion 
Typ pes and Influencing Factors, (4) Cor- 


(1) General, 


| 22-million volt X- ray 


or 


including the estimation of lot and process — 
characteristics, the theory of testing hy- 


eventive 


filte ‘rs. ters. ( Com- 


(7 
abstract is listed with a 


number, — the first part of which is the 
group division number, the second is the 
subgroup number, and the third 
number within that subgroup. Asa help 
to users of these surveys, an appendix 
= has been added as an aid in jecating un- 
familiar foreign or domestic journals, 
Part 1 of the appendix indicates how 
journals may be loc: ated and Part 2 
indicates services which do copying work. 
The 1946-1947 surv ey, numbering 
— 300 pages sand containing more than 2 
abst available from the Nation»: 


M M Building, 2, Tex., ata 
_— st of $7 to NACE membors and, $9 to 
4 The 1945 | survey is av 
able from the same 80 yuurce at a cost of 4 
members. 
Reviews of Petroleum 
Just published i 18 Volume 
of the Institute of Petroleum’s “Review 
of Petroleum Technology.’’ This volume — 
covers in general the year 19: 50 and,practi- 
ally all phases of the petroleum — 
are dealt with, there being over 3300 
erences to articles which appeared in the 
literat ure ¢ luring the period under rev 


reviews covering ‘the period “1949-50 


on general geology and dev elopment, 


” Control charts 


readily available _ Copies ean be 
from the 26 Portland 


1, the price bei ing _ 


d Development in the fw 


eo HEADQUARTERS has received 
an advance copy of a booklet prepared by 
the: Air F orce to acquaint it industry with 
the new Air Force Research and Deve lop- ‘a 
Organization, 
purpose of this Publication 


- potential contractors the procedures to be 
followed in establishing contact with . 
Air Force concerning participation in the ai 
research and development program.” 

_ To accomplish this objective the book- 
u let describes briefly the twin phases of a 
search and development work and 
various centers where the work is 
on, “listing for each center its type of re- 
search or application and the 
equipment employed. 
- eopies of the booklet by writing to the 
_ Commanding General, Headquarters, Air le 
Research and Deve Cc ommand, 
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were elected to offi Robert C. Mc- 
pote, “AST 1952 Marburg ecturer, Southern Regional Rese th I Laboratory Le high Materials Co., West Orange, N 


aecepted a position as Project Engineer 
Fluor Corp., td., Los Angeles, Calif. 


Vice-President; 


company shipyard following the 


Nore—These ' re in ander of eiphebetical sequence of the 

‘Frequently two or more members may be referred to in the same note, in which case the cat 
one named is used as a key letter. It is believed that t will facilitate reference 
to the news about members. 


accomplishments in promoting the 


of the Society. 
Henry S. 
Vice-Preside nt of the Riverside Metal Co., 


neering, Hammond Iron W War seven, ef 
erside, N.J. Associated with the com- 


 Pa., was elected President; Eric R. Sea- 
bloom, Supervisor of Field Engineering, 
Crane Co., Chicago, was elected First  Metallurgist for the past 12 years. Mr. 
and reynik is active both in this country and 
Viee-President of Air R teduction Co., Europe in the non-ferrous metals fie id. 
, New York City, was named Second In he has served on 
hice-Preaident. All three are active in 
At the recent annual meeting of the 
> eo a rmer with the 
Socie ty for Des aware Te sting, Div, U. 8. 
mittee E-7 on Non- “Destructive Testing, — of Agriculture, Olustee, Fla., now hele 
4 


ASTM technical committee work. 


the Oil Chemistry Section, Oil Seed Div., 
of the Department in New Orlea ‘ans, La. 
_ Arthur Halpern, until recently with the 
_ Burndy Engineering Co., Inc., Norwalk, 
Conn., is now on the staff of the Pasadena _ 


named Preside ont; ; Philip D. _ Johnson, of 
Evanston, Ill., was re-elected | Secretary; 
Gerold H. Tenney, of Los Alamos 


Scientific. Laboratory, was Treas- 


Consulting Engineer t. Louis, Mo., 
Chairman of : Committee C-13 
on Concrete Pipe, re ed an honorary | 

Doctor of Rnginecring degree from Wash- 


Milton F. Beecher, head of Norton Harold E. Hosticka, formerly with 


_ Marley Co., Inc., Kansas City, Mo., has — 


orp., 


Pennsylvania State College, 
Freynik has been elected named head of the Engineering Research 
— De partment. Professor Queer is Chair- 


since 1923 he had been 
A Carey F. Ramey, for many years Chief 


Wesley W. Horner, of Horner & Shifrin, 


“is now on the staff of I 


& Co., Los Angeles, Calif. 
ba Harry W. Pierce has been elected to 
the post of Executive Vice-President and 
es of the New York Shipbuilding 
Camden, N. J. Affiliated 
“= corporation since 1930, he has been 
assigned for operations of 


resignation of Thomas —Bossert ag 
R. Queer, Professor of Engineer- 
ing Research and Assistant Director of 
‘the Engine E xperiment Station at. 


has been 


man of ASTM Committee C-16 on Ther- 
mal Insulating Materials, 


Che mist of the Standard Oil Co. of Cali- 
fornia, and latterly Assistant Manager of 
the Products Acceptance Dept. of the 


‘same company, whic h dep: urtment pro-— 


vides a liaison between manufacturing, | 
research, and marketing, retired as 
_ Septembe r 1, and has taken up new duties — 
as ice-Preside nt aber Laboratories 
of New York, Ine. 
Ansel T. Rogers, the 


is now Manager, Ready- Mix Concrete 


Dept., Ewell Engineering Contracting 


Co., L akeland, Fila. 
Bernard E. “Schaar, Pr resident, Schaar 


Research Labs., Pasadena, Calif. - Co., Chicago, is the 1952 recipient of 


the Honor Scroll of the American Institute — 
of Chemists, this award 


by the Chicago chapter of the 
Institute for distinguished service to the 


profession of chemistry, 
_ Julius C. Scharmer, until recently with | 


the Borg-W arner "Corp, Muskegon 


Co., 


—Co.’s Research and Development Labora-— 


tories (Worcester, Mass.) since 1941, 
Tetired as Vice-President and Director 


’T. Boli, President, Northern 
‘Malleable Co., St. Paul, Minn., was 


elected Vice-I resident of the “Malleable 


3 ounders’ Society. 


Calco Chemical Div., American Cyanamid 
Bound Brook, N. J., is now on the 
technical staff of the Tide yenter. Associated — 


Oil Co., Bayonne, N. 


William Robert Deitz has 
position as as Supervisor of Laboratory, 


_ National Petro Chemical Corp., Tuscola, 


Ill. He was formerly associated with The 


Neville Co., Pittsburgh, Pas as 


Howard Ferguson, for many years Steel Corp., 


Chief, Refining Control Div., Standard 
Oil Co. (Ohio), Cleveland, has been ap-— 


pointed ‘Manager of the company’s No. 2 | 


_ Refinery and the Lithograph Can Factory. 
_ Mr. Ferguson has participated in and con- 


tributed to the growth and development of — 
Sohio’s refining control organization for 


the past 20 years. An important con- 
tributor to ASTM technical and district. 


aectivitie s, he was the recipient of 
Awa of Merit in 1950 for notable 


‘Div., U.S 


U. S. Bureau of Reclamation, De nver, Heights, Mich., has become identified 

Colo., is now associated with the Ideal ith Deepfreeze Appliance Div., 

M P Corp., Mundele 
‘Fort iy Collins, Colo., Motor Products Cor P-» lundelein, 


Rese sarch er. _ as Products E ngineer. 
Sohn, Director of Re- 


Dept, Eagle Picher Co., Joplin, Mo. 

§. S. Steinberg, Dean U niversity é 

Maryland» College of Engineering, 

been awarded, by order of President _ 
_ Truman, a special certificate of merit for 
his work as Chairman of the Committee — 
‘on Education of the President’s Conference _ 
_ Thomas G. Stitt, Chief Inspecting Ei Engi- 

neer, Pittsburgh Steel Allenport, 


> Ohio Highwa 
served a as Director of the € ‘ighway 
George L. Buc, until recently with te P De 
R. W. Lahey, Manager of | American — 
Cys anamid Co.’s Packaging and Materials 


Handling Dept., retired recently after 
service with the company since 1929. 
Mr. Lahey has held membership for many 
years on several committees of both the 
Manufacturing Chemists Assn. ASTM. 
Robert C. ‘Madden is now Laboratory 

Metallurgist, Columbia-Geneva , who received an ASTM Award of 

Steel Corp., Provo, Utah. He Merit i in 1950, in recognition of outstand- 

was associated with the service ‘in Committee A- 1 on Steel, 

Fontana, Calif, been selected also by the General 
Dave Ian Marlow, formerly with Committee of the American Petroleum 

t Wyandotte Chemicals Corp., W yandotte, a “Institute, Dallas, Tex., to be one of the 
Mich., has accepted a position as Test -reeipients for 1952 of the Institute’s 
quipment Design Engineer, North Certificate of Appreciation, presentation 
American Aviation, Inc., Downey, Calif. a to be made at the API mee eting in Novem- 
_E. C. Medcalf has named head in Chicago. The award ‘s in appreck 
of the Coal Tar Chemicals Dept., Calco ation and recognition of the constructive 

Chemical Div., American Cyanamid Co., a le service that Mr. Stitt has rendered in the — 

Bound Brook, 'N. J., succeeding the late | ' work of the Institute’s Division of Produe- 

4 T. Dickinson. the tio a 

Dy ision in 1933. 
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new ‘Brush’ Strain. “Amplifier, function 


ally similar to the standard table top model, 

designed for mounting in a standard 
inch rack. When used with the Brush Direct- _ 
riting Oscillograph, the equipment records 
either static or dynamic strains with direc- 
: and magnitude shown on the chart. | 

Operation is simple, records are immediately 

and easily interpreted. 


and of data w hen you 


use Brush Reco rding Aanly zers. . Static or dynamic ‘phenomena, 
electrical or ‘mechanical in nature, can be re 
high accuracy, 


This two-channel Brush Magnetic with 


rdip 
voltages, currents, or phys sical 1 phenomena such as “strains, pressures, 
accelerations, torques, forces, displacements, or v vibrations. E 
"direct inking o or electric stylus models are av ailable. geet: 4 
Flexibility is a major advantage v with ‘the Brush. Oscillograph. | 
Chart speeds | of 5, 25, or 125 mm. per second can be selected readily. o 


"proper Brush Amplifier, makes a direct dual- -chart. recording Of 


An auxiliary chart driv e for slower speeds i is av ailable. Other accessory 
equipment provides event it markings for an accurate time base, or E 
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Pp The Brush Surface Analyzer® shows average 

foughness in micro-inches, and also provides 

chart of surface irregularities. The chart 
_ Shows a highly magnified profile of the sur- 
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face, on which varations of less than 1 micro- Crystals and Ceramics 
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work in specifying and | checking finishes. 
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Ernest 6. Tomlinson, Designer, is 
associated with United — Engineers & 
Constructors, Philadelphia, 
Peyton Wheeler has joined the Re 

search Dept. of Edgar Brothers 


four years he supervised important studies 
and developments. In his new capacity 
ihe will: concent rate on the research and 
= development of ASP pigments as inerts 
Merritt A. Williamson has 
- Director of Research » Burroughs Adding 
_ Machine Co., Philadelphia, Pa. He was _ 


Southern 


Institute, Birming- 
Ala., 


where as head of the protective 


previously with the Pullman Standard Cor 


Mfg. ©o., Chicago, Ill. 


Cleveland District 
Orleans, La., was elected Treasurer of the WILLIAMS, Chief 


_ American Public Works Assn. at its recent — 


The e he Soc sty 
Dp. 
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is made o 


Westinghouse Electric  Corp.; 


‘State 

ay <a Public Wor ks 
R. C. Pratow, U. 8. Plywood ~Corp.; 
Wotocnow, National Re- 
search Council (Canada), with 

serving as > 
Richard L. Templin Award Com- 
Tour, Sam Tour & Co., to 
serve with T. 

eneral Electric Co., with Mr. Taylor 
Sam Tour Award Fe: 
JABN, Bell Telephone Laboratories, Inc., 
to serve with R. B. MEaRs, United States 
Steel Co., and H. A. Pray, Battelle 
Memorial Institute, 


b view of Walter H. Kohl’s book, “Materials 
Technology for Electron Tubes, ” which 
appeared in the July the 
 author’s name was misspelled. 

_ Mr. Kohl, who was formerly cannes 

wth Collins Radio Co., Cedar Rapids, 
By 3 Iowa, is now a Research Associate in the | 
Elecironics at Stanford Uni-— 


McIntyre, Ga. He was formerly with 


Bore Corp., 
LaBLine, INc., 


RicHARD 


Henry W. 
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one CLOPEDIA. of scientific appa- 
ratus and chemicals—nearly 1500 pages of a . 
prehensive listings—for scientific men working in a 
The Sargent Catalog is com- Accurate illustrations, printed on fine coated 
piled in familiar alphabetical order by most commonly mT papers, assure users maximum 


used names. Subject finding words are jocated atthe out- | The 100th Anniversary catalog is bound in durable 
top of each page for rapid location of items. designed to stand 
‘references are used throughout—making reference to the — a Sargent’ s periodical, “Scientific Apparatus and Meth- 
_eatalog's elaborate index usually unnecessary. ods, ” supplements the catalog, and contains information 
_ The Sargent permanent catalog number system is per- about new developments in laboratory instruments and E 
‘petuated—with numbers in sequence with the Both the magazine and catalog are now being 
betical listing and fully identifying each item to insure distributed. Please let us hear from 


ease and accuracy in ordering. Completely desc Ptlve —=—_—_E. H. SARGENT & COMPANY, 4647 FOSTER AVE., CHICAGO 30, ILLINOIS: 
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4647 W. Avenue, 0, Attn.: Catalog Department 
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ler Townsend to Co ntinue ODM 


Ae sn fiftieth ye ar of AST  Joun R. Tow NSEND, Paste 


ASTM and ‘Direetor of 


death of the asphalt technology field, and impor- Materials Applications E ngineering, 


: oo {members (hos been reported — tant contributor to the work of the Society, fod ‘Telephone Laboratories, Inc., has re 
2 died at his home in Rahway, N. cently concluded a nisie-month 
Saturday, August 23. Born in W ashing- ment as Cc ‘onsultant to the Direc ‘tor of 
Arruur L. Assort, Rutherford, N. Je ton, D. C., Mr. Miller, following gradu- the Office of Defense Mobilization on 
(July. 26, 1952). Member of the sti uff of ation from Cornell U niversity, Wi as in 
Nations al Eh lectric al fanufacturers years in governmental e mploy, for a The “conclusion Townsend's 
Assn., New York City, since 1931, and time_ with the Laboratory, Superv ising ‘the f 2 On 
prev iously Technical Direc tor, Electragist Architect’ Office, and later with the participation in work of the 
Assn. ‘lectrieal Contractors Assn., also_ Tee hnologic Branch, Survey, of Defense Mobilization will not bring 
for many years electrical contracting engi- _ Washington. From 1909 until his retire- iy _ to a close his services to this Office for ” 
nee r in St. _Paal, Minn. Author of the ment in 1942, he was associs ated with the he has consented to continue 
Barber “Asphalt Corp., , Barber, N. J conservs ition problems. 
Electrical | Contractors "'Botimating joining the tee hnics! staff Principal 
Manual, Mr. Abbott also contributed Assistant Chemist, and becoming Director 
many 4 artic ‘les to leading technica] the company 's Technical Bureau in Calendar of other Society Events. 
tions. He was a prime mover in the _ 1926. In more recent years and until the Salata fe ae 
velopment « of standards for electrical esti- time of his death he had been affilis ited Long” and “short” _ealendars 
mating now wide ly used in the electrical a Ww ith ‘Miller-W arden _ Associates, Sw arth- Ps}. appear in alternate BULLETINS. 4 
I A STM “short” calendar notes meetings in 
construc tion industry. n AS r. more, Pa. consultants concerned with immediate weeks ahead— calen- 
Abbott re presented A for many problems ating to asphalt technology, 
grouy product development, marketing analyses, Namonat, 
including Committees A-1 on Steel, A-3 on aod paving, struc- 


vure—Annual Meeting, Oct. 27-29, Edge- 
‘ast ron, 10 « on Tron- Tron- tural concrete, aid allied subjects. water Beach Hotel, Chicago, Ill. 
so in chemist ry, physics, and engi- | 


ELEcTROCHEM Society, INc. —Oc 2 7-31, 
‘neering to asphaltic hydrocarbons, 


i is Fall Meeting, Mt. Royal Hotel, Montreal, 

ASSOCIATION OF CONSULTING CHEMISTS A 

_Cuemicat Enainegrs, Inc.—Oct. 


aniz: ations ine the ‘Institute Annual Symposium, Belmont Plaza, 


Railw ay Co., District, al Engineers, American Chemical AMERICAN CHEMICAL an 
De stroit, Mich. (July 14, 1952). Repre- Society, Association of Asphalt Fall Meeting, Division of Rubber 


sent ative of company membership since 4 Technologists, and American Society Hotel Statler, Buffalo, N. Y. 
AMERICAN SOCIETY OF 


SrrorueR Mier, C onsultant on the vears in national and 


Conference, Phila. Pa. 


Asphalt Technology, Rahway, N national discussions on standardization of ‘Socrety or Automotive ENGINEERS—Oct 


(August 23, 1952). Member since for for road pur- 
Honorary Member since 1946. . (Bee ac ac- poses, and other important matters in his ‘Socrery or C a 31, . 
companying article. field. =) Waldorf-Astoria Hotel, New York, N. Y. rubber 


1949. Municipal E ngineers— participating NEERS—Oct. 30-31, Fuels 15th 


ScrentiFIC APPARATUS MAKERS ASSOCIA- 


= (retired), Gectetary Pas ‘TION—Nov. 5-9, Midyear Meeting of In- 
Detroit, Mich., died September 6, 1952, In AS’ Mr, activities were Laboratory. ‘Equipment, 
his home in Northville, Mich. _Asso- cor oncentrated in Committees D-4 on Road Aeronautical and Military Instruments 


a and Paving Materials, and D-8 on Bitu- Sections, The Homestead, Hot Springs, Va. 
with the Institute since 1916 9, Mr. minous Roofing AMERICAN ASSOCIATION Textite C 
‘Whipple previously had served a number & -anp CoLorists—Nov. 6-8, National Con- 
years with the Detroit Free Press and terials; he served as chairman of t ention, Boston, Mass. 
Devel managing editor of latter group 1944-1 950. His first ¢ ‘on ELECTRON Microscore Society or AMER-- 


acts with ASTM work, howev er, were in —1ca—Nov. 6-S, Annual Meeting, Statler 
Concrete-Cement Age. When he came to tac 
ge. connection with his service on C Committees Hotel, Cleveland, Ohio. 


ACI as part-time secretary in 1919 the American Perroteum InstituTE—Nov. 10- 
Institute membership was 232. His C-1 on Cement, and D-1 on P aint, 3, 32nd Annual Meeting, Conrad Hilton 
in-ACI affaive soon induced \ rarnish, ‘Lacquer and Related Products. Hotel and Palmer House, Chicago, Ill. 
conducted the cooperative physical Socretry or Navat ARCHITECTS AND 
him to devote full time to them and MARINE ENGINEERS——Nov. | 12-15, 60th 
tests and chemical analyses upon which 


=] through his continued efforts membershi ) 
thr excess of 5800 at the time of the original methods for testing portland 
cements were based, and was active in N ATION Au P AINT, VARNISH AND Lacauz ER 
> death. In 1921 he assumed the responsi- — et the early development work of C ommittee er Nov. 17-19, Palmer House, 
‘bilities of Institute treasurer and filled the D-l, P Ill. 
dual role until this year when he was in -particuls ar that rel: ating to the AMERICAN STANDARDS AssocIiATION—Nov. 
‘named editorial consultant upon Havre de Grace paint exposure tests. 34th Annual Meeting, Waldorf- Astoria, 


tirement July 1. Mr. W hipple inaugur- ‘FEDERATION oF P AINT A VARNISH PRo- 
the ACI News Letter in 1920 which 2088 ted cT1on CLuBs—Nov. 20-22, 30th 
eame part of the Journal of the American 10? ri _ Fulmer Bouse, Chicago, 
ii oncrete Institute when that technical ~~ a "er. 25, 2nd Semi-annual Meeting and 
nnd periodical was begun under his guidance in pete A Se Winter Conference, Hotel Statler, New 
1929. For 23 years the Journal has pub- liked by his friends and N. 
| the results of research, design, and _ associates in the Society, as well as in Washington University, St. Mo. 
construc tion activities of many of the ex- industry generally, “Strother,’’ as he AMERICAN Society or MecuanicaL ENGr 
perts in these phases of concrete work, be- known to so many, will be missed by Font Meeting, 
coming a recognized authority in this field. those who worked closely with him. As oF 
In ASTM Mr. Whipple had represented aptly put by one of his immediate co- NEERS—Dec. 7-10, Annual Meeting, 
the Institute through the years in many of — workers, “his fine reputation stands as a A Cleveland and C arter Hotels, Clev eland, 
gr ed with cementitious lasting tribute to his many contributions — 
materials, ‘and had cooperated closely in to asphalt and to his very full 


ncE—Dec. 26 31, Annual Meeting, 
; _ ASTM activities. ay t.L ouis, Mo. 
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Blectronically: “measure and record Load 
with © 


ment that you 


sile Testing | for accuracy. 
ontained, or corey. instru- 
you get accuracy heretofore unobtainable 


m2 grams to 1000 pounds full s 
£0. 2 to 20° inches 5000 poun minute. 
00 pounds. 


you 
| wide field of test and load cpg 


— 


Model TT- 


of speeds, in either 


q i 
‘travel, and with “instant reversibility. 


hart of the > high- speed recorder ' is driven at various 
ed ratios with Tespect to the pulling” jaw, so that. 


load- elongation curves of the mat. erial are made 


fine” wires and metallurgical research. ‘is particularly 
weful in those special applications where the magnitude 


“important and ‘can be detected only in a low inertia 


Electronic Accuracy 


re 
Instron has a sensitive dlectronic weighing ‘system 


for detecting and recording the load the sample 
under test. - Pulling jaw is operated by a unique drive” 


4 Investigate the vast possibilities for accurate testing opened by this high p pre- 
send today for illustrated brochure that gives detailed y 


Gision instrument... 
information and 


INSTRON ENGINEERING CORP., 18 


Extend Versatility 


accurately, | over a wide range of magnifications, 


the load recording system a nd for operating the motion 
of the ‘pulling: jaw, open an unlimited variety of testing — 


Accessories” include Jaws, Compression Testing At- 
‘tachments, and an ‘Automatic Integrator for evaluating 
the area of load deformation curves. te 


8 Hancock Street, ¢ 


th, 


Instron 
: 18 ‘Hancock Street, Quincy 71 wih 


lease send brochure o on 


Bm Tensile Testing Instr icc 
rice niaetic ma at -.. 
4 Instron Tensi 
— 
| 


: 


g Equi uipment 


mental studies on the of the new rigid assembly of the test flame 
oxidation reaction. Literature available. torch and its own individual pilot light ig 


neater of the gas-heated model. On this 
model there is no rubber or flexible tubing 


Spring Tester—Loads and deflections of 4 to twist, burn, or come off. This is said to 


Chemical is ing —Di- small compression and extension springs eliminate the possibility of burnt fingers, 

vement of all liquid in the cylinder are accurately measured by this precision in the gas-heated model a smaller 
_ every stroke, with stroke adjustable while © . 

the pump is running, is stated as a feature from 4 02 to 25 Ib. The scale is said to be 
of a new chemical proportioning pump re- ef accurate to within j of 1 per cent, meeting ASTM heating rate (to be adjusted to 9 
cently announced. Other features are: the requirements of the National Burea eu Z F per minute by the operator), 
both the stroke adjustment mechanism of Standards. Steel rules measure lengths Bae h electric model is heated with a resist- 
and the legible indicating scale are station- __ in 32nds and 64ths on one side and in deci- a e-type heater controlled with a varia- 
ary while the pump is running; the piston bY mals i in 10ths and 100ths on reverse side. 


spring tester having a load range capacity fy has been substituted in the burner so 


that the flame will not backfire at the slow 


ble autotransformer for precision adj ust- 


_ is reciprocated by a positive mechanical ie A 1-in.-capacity dial indicator measuring ment of the heating rate. The redesigned 
linkage to the crank arm (it does not rely | lengths and deflections to 0.001 in. is. handle is now made of sts uinless steel tub- 

| on a return spring); check valves can be available. Adaptable for both general — ing to reduce the amount of heat con- 
removed easily for cleaning or replace- 4 purpose and high quantity production test- due ted from the hot cup to the grip. This 


ment; powered by Class I, ‘Group - D, ex- 
4 plosion- -proof motors. 500 tests per hr. Production stops and 


a 


ing, the speed of testing varies from 250 to — design should result in longer life for | 
the w ooden grip by reducing charring and | 


American Instru +» Ine. Silver tolerance marke rs are easily adjustable. Joosening. An adjustable test flame torch, 


Springs with diameters up to 2 in. and __ pivote dina spec ial clamp, 1 is provided i in 

10 in. ilabl be testec d. De- both electric and gas models for swinging ~ 

Universal Testin; Seriptive bulletin available. the test flame across the center of the cup 

“new. univ chine Ca arlson Co., Broadway, New the distance from the surface of the 
an electric weighing system le specified by ASTM. The Fisher/- 


> J 

electronically controlled, Infrared Film—A n new film model “A.” uses 115 Vv. 60 
called the Model B as having a total “red speed” greater th: an eyele ac; model “B” uses 230 v, 50-60 
the ode ald- other material on the market. The  eyele ac Both come with ASTM thes 

50, teoting company states that in tests conducted at 

the following characteristics: Univ ersity of Rochester, successful either artificial or natural g 


tion pictures were made of audience _ Forbes 
(1) Weighting and measuring tolerances of Fisher Scientific Co., 717 For es St, 
6. tending. (2) High-apced reactions when house lights in a theater Pitisburgh 99, Pa. 


were dimmed to oth of normal room 
illumination, The new film can be used _ Large Area Colorimeter—A new large- 
‘namic as well as static loads. (3) Extreme arg 


in any standard 16 or 35-mm motion oat area color and color difference meter has 
lateral ture camera accepting roll film or 16-mm been comple ‘ted by the Garner Labora-— 
) Wi ing lo magazines. Known as Kodak Spectro- tory in fulfillment of a special requirement 
‘maintaining ally intended for use by spectrographic measure the color of fabric samples that 


(a) constant load, (6) constant strain, (c) 
constant rate of joading, or (d) constant 
_ strain rate, thus enabling determination of _ 

creep, rupture, and relaxation properties 
of materials. (6) Single convenient loca- 

_ tion for test specimens in both tension and 


used for many other purposes w here its large area be measured, since the towels, 
_ Sensitivity to the infrared range of the sheets, shirts, ete., being tested are soiled 
spectrum makes it particularly valuable in a non- -uniform manner. The design of 

recording—without supplemental il- the new instrument is. | based the 
Jumination—the flow and action of molten Gardner Laboratory’s Color and Color 


mometers. The gas-heated model uses 


+ Cleveland ope Cup Flash 


_ laboratories. It is now, however, being have been laundered. It is essential thata | 


orhotmetals,  Diffe rence e Meter, ‘the major alteration 


compression tests. (7) | Automatic re- Eastman Kodak Co., Rochester 4s being in the size of the sample exposure 


-versals of load, that is, tension to com- 


yes s 
"pression to tension. (8) Quick-acting, — Point Equipment—Fisher | head. The new instrument is said to be 


- suitable for the measurement of color 
semi-automatic operation for ‘ ‘production entific Co. announces that it has com- | 


= | = pletely redesigned three flash point testers. 

included when desire daptability They are the gas model and two electric 

_ to stress analysis of parts and components models of the F isher/TAG Cleveland Open 

of on SR-4 strain Cup Flash and Fire Point Testers. Each 

brittle coating techniques are ‘of the new models is designed and con- 
Bulletin 4202 describes the unit. structed to meet the ASTM specifications 

Baldwin-Lima-Hamilton Paschall for determining flash and fire points as = Ine. Bethesda 
P.O., Phila. 42, Pa. ~ iven in ASTM Standard Method D 1 

— hoice of model and means of 


Oxidation —Unit—A 


Testers has been pre as unit 
tion of the amount of oxy gen absorbed by ae make it easier to move from one labora- 
_ rubber, plastics, fibers, or other materials: _ tory to another. Gas and electric heaters 
_ which are subject to deterioration on expo- _- are now integral parts of the stand assem- _ 
gure to air or oxygen. The design of th bly, with gas inlet on both type models 


delicate mechanisms. It will also con-— 
unit is based on the volumetric oxy sy find in the rear at the bottom of the 


‘ veniently remove sharp particles of steel, 
i stand. Just one short piece of rubber tub- — 


absorption method, developed originally 
F, _by J. R. Shelton and co-workers at Case ing oo . the gas inlet to the bench gas “trieve magnetic partic les from holes and 


changes from clean fabric—to soiled—to | 
laundered, thus showing the effectiveness 


allows accurate measurement in spite of 


ope area of ele or 


Institute of Technology, for oxidation and similar hard-to-reach places. Assemblers 


teria s. The method is said to be useful of Oven Can ire Points by 
an os both for routine aging tests and for funda- | ASTM Standards, Part 3, p. 1067, Part 5, p. 716. me, "ae on page a 


and inspectors are said to find the probe 


“Means of Open Cup,” (D 92 - 46), 1949 Book of useful to test coat of surfaces for magnetic a 


withn 
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Fifty years’ « ‘experience in t design and manufacture 0 
constant temperature appliances have resulted this « 


built, , accurate, dependable offers a convenient and 


| efit: means of drying, , embedding, mo oisture di determination, 


other § similar laboratory operations. It may be set ‘for auto- 
matic regulation approximately room temperature to 

C. Heating completely surround the chamber to | 
wien. Pr ressures as tow & provide uniform heat distribution. together with extra 


of millimeter ma yhoo mploye heavy insulation, insures maximum low operat- 
Bulletin No. 5 contains full in. 1 abou t ¢ 
_ Temperature Equipment. Write for your ir copy today. 


95050A Cenco Oven for 
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instruments and laboratory supplies. 
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properties of the under-material. “The. new 
‘Magnetic probe, made of super- magnetic 
_ alloy, is no larger than a fountain pen. 
- Point of magnet is extended or retrac te ‘d 
_ from a case by turning end-knob. 
General Scientific Equipment C 
W. Huntingdon St., Phila. 32, Pa. 
* 
G-Accelerator—Genisco, Inc., 
 nounces that a Model “C” G-Accelerator 
i has been added to its line of testing de- 
_ Vices. _ The new 8-ft-diameter model is 


similar in arrangement and operation to 


_ the smaller 56-in.-diameter Model ‘‘B”’ 

and incorporates optical, pneumatic, 
2 electrical systems combined for testing 
- aireraft: and guided missile components of a 
larger size than heretofore possible. 
a The device applies a steady force of con- 


trolled magnitude to parts or assemblies 


for calibration or for observing functional 
under simulated operating con- 


ditions. The object to be tested is secured e 


to either of the two symmetrical mounting 
a on the rotating arm, and the ar :- 
4 balanced by securing a similar mass on 


the opposite end. Electrical leads and air —_— torque balances manufactured in ‘Holland, 


connections are carried to the mounting — 
platform through slip rings and a rotary 
air gland. The test object can be seen as — 
though stationary, regardless of rotational 


speed, t! rough telescopic optical sys- 


tam, permitting close observations of the 
4 


part at any time during testing. slau _ weighings must be done. The rapidity of 


Genisco, Inc., Dept. AB, 2233 Federal 


- mass at the striking point is done indi- 


Scaler-Printer for High Speed Count- 


provides for multiplying this figure by 


in. 
= termined interval, reproducible to 


North American Philips Co., Inc., 


Test Chamber—A recent 
_ vidually. _ Each hammer i is one welded or in testing equipment is the Webber Tegg 
riveted unit with the striking bjt _ Chamber for production line and experie: 
permanently integral part. The possi- pa _ me ntal testing. Combining high tems 
bility of variable errors due to energy pe rature, low temperature, and humidity, 
absorption by screwed-on weights and de- this unit bas a temperature range from 
tachable bits is eliminated. Ween aot — +250 to —100 F. Accelerated pull-down 
_ National Forge and Ordnance Co., Testing is one of the features offered in this unit 
Machine Div., Irvine, Warren Co Pa sh Bas) can be cycled from ambient to 
— 100 F in 45 min and can be cycled from 
—100 to +200 F in 30 min. ‘Both high 
and low temperatures are governed by 
aye temperature controller with a scale range 
from —200 to +400 F with a three degree BL 
control point differential, +1} deg. The 
humidity is regulated by a wet and dry 
controller which provides 95 per cent 
_ relative humidity at temperatures between 
75 and 95 F. Vacuum equipment can 
be added to simulate high altitude 
ditions. test chamber is 4} cu ft, 20 
_ high, 20 in. wide, and 20 in. deep, 
Model A-44-100FHH. — 
Webber Appliance Co., Inc., Industrial 
Div., 2740 Madison ‘Ave., India 
Ind. = 


radiation counting as applied in nuclear © 
work, packaging, and other applications, — 
has been | announced. “The instrument 
- indicates in printed numerals up to 999 


2,4, 8, 16, 32, and 64. Itis said to resolv: e 
St :parated by 5 microseconds and 
to perform reliably for indefinite periods of __ 
time. An interval timer having a rangeup 
to 55 see allows count accumulation for a 


within 0.13 second. 


S. Fulton Ave., Mount Vernon,N.¥. 


Torque ‘Balance—A line of | prec ision 


has recently been introduced in_ sing 


United States by the Ohaus Scale Corp. att 
These balances feature a patented torsion | 
system which eliminates mechanical 
friction. are particularly suitable 
for use where a large number of accurate 


Coating Thickness Instrument—A six- 
weighing is increased by a . special damping _ page folder deser ibing theory and opera 


Ave., Los 64, Calif. 


device which does not affect the sensitivity m of the “Coatingage’”’ Model 600 has 


‘elt the b: ilance. There are models av ail been released by Branson Instrume nts, 
Short Cycle Process Controlier—! able in capacities from 1 mg to 20 g with Ine. This portable instrument is used to 


short-eycle time- -proportioning relay has sensiti > 
ivities ranging from 0.002 to 0.02 
sett d t il 4 mg. These balane hd use in the pha coatings on tnagnetic bases, and to detect 
ing, linoleum curing, lurgic “ howe electronic, and process indus- _pin-holes in nonconductive coatings on 
‘ tires, however, their use is said to be by no conductive bases. One of the most ime 
reaped has been means restricted to these fields. The bal-— portant applications for the instrument is 
4 I] R } tivity ey e lev el reading, «re sistance | to rosion- protec tive COE itings thickness 
we egu ator JO. to meet an ase in shock, attrac tive stand enabling spec ific and film continuity. + 
r of processes having short time gravity weighing, and easy reading device Inc. 430 Fairfield 
slags. Such processes, it was said, demand without cumbersome vernier, Stamford, Conn. 
pulee- type relay with a short cycle time 


Ohaus Scale (1050 ( "ommerce Av 
which ihe new model has proved effec U nion, Nw. hy. Soil Resistivity Apparatus—A new data 


tiv einfieli tests. 


New Impact. new -three- 


Impact Tester especi: ally 


designed for testing plastics, ceramics, and 


veloped to provide a wider capacity range 


SS insulating materials. Accuracy 
is said to rigidly conform to Federal Speci- 


Portable 


new combination temperature indicating 


light meta!s is now available. w as 
accessible. 
_ in making standard tests of plastics and ~e 


Pyrometer Millivolt- 
meter—Designed for portability the 
job and with a high degree of accuracy, a — 


sheet is available on the “Collins Singl 

_ Rod Soil Resistivity Apparatus.” This 
_ equipment is said to measure accurately | 
electrical resistivity of soils, w 
sions, etc., up to 50,000 


pyrometer and millivoltmeter is now J. L. Collins, Angleton, 1 


available. thermocouple leads per- 
_ mit temperature checkings up to 8 ft from 
the instrument and in places not readily 
Three scale ranges are avail- 
able, all calibrated in Fahrenheit, Centi- — 
grade and Millivolts, as follows: 

— 4380 C—17 mv; 1600 F—865 C—36 mv; 


tot new data sheet 

Sensitive Leak Det ‘tector, Type L D- Ol, 

produced by Distillation Products Indus- 
tires, a division of Eastman Kodak Co., 


has just been iced by the company, 
fication L.?. 406a and ASTM Method 2250 F—1225 C—50 ia 
s D 256.2, A maximum of clearance and " Thermo Electric Mfg. Co., 480 Huff St. y, acuum systems by responding to small 
working g space around the speci: nen Dubuque, Towa. traces of probe gases, generally halogens! 
ae and vise is provided. This makes for ig Research Electromagnet—M: agnetic | bearing compounds such as Freon gas,| 
in tests at fields as high as 40,000 gauss, or 


which are sprayed extern ally at suspected 
fields with extremely high uniformity are 7 leakage points. It is designed as an aid ia 

nit said to be prov ided by the new Model maintaining high vacuum systems at , 

-4012 Varian Research M: agnet. Appli- efficiency. — 


cations include nuclear and paramagnetic I ‘acuum Equipment Dept., 


the. specimen holders. T he m: 
_ chine makes either the Izod (cantilever 
beam) (simple beam) test 
of its three capacity ranges. 
‘separate hammer is provided for each Teter fle 
these tests in each capacity range, that 


resonance work, Zeeman studies, and other Products Industries, Rochester 8, N.} 


Turbidity Recorder—Another bulletin, 
of the photo-electric eye series, is now 


angement w 0 s of 12 in. di- —- made available by the Ess Instrument Co. 
_ six hammers in all. The hammers are arrangement with pole ys fi di 


7 si quickly and conveniently interchangeable ameter and air gap of 1{ in., a magne tie 7 


The new bulletin covers the Turbidity 

Recorder TR-6, an instrument for meas 

ee being firmly secured to the ball- bearing form is produced which is said to be uni- R 7 
spindle by two hardened screws. Calibra-_ 


form to one part in 50,0000 throughor ita _—suring the amount of light cut off by undis 
of the hammers as pégards st: atic 4 


- eubiec inch volume of air gap. Maximum solved substances suspended in fluids. 
weight, balance anc concentration 
= » and fie ld studies tapered pole caps are 


air gap of 5} in. is ‘possible. — For high- _‘ Pertinent information relative to operating 
“e 
-_2“Tentative Methods of Test for Impact Re- tute d for the conventional flat ones. 


principles, «nd range of application of the 
instrument to processing or sampling line,| 
sistance of Plastics and Electrical Insulating Ma- 


1949 | Book of AST 
Standards, Part 6, p. 131. Carlos, 
a 


Please sa you read about iti in AS ™ BU LL ETIN 


(Continued 0 on page 76) 
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